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LANDMARKS 


HEN a child’s teeth are where they belong, the child shows the world the 

face he has inherited, a masterpiece of evolution. When his face has be- 
come malformed, the child acquires an unnatural, false appearance. His teeth, 
out of place, are doomed to premature loss. Decay, faulty digestion, and all the 
physiologic results of a bad denture will tend to separate him still farther from 
his full physical heritage. 

The individual arrangement of the teeth in the denture and its function as 
a whole are subject to definite laws; the function of a denture determines again 
the shape of the individual teeth. This may be ascertained by studying the 
skulls or dentures of certain types of mammals. These animals, living prin- 
cipally on one kind of food, have highly specialized teeth as to function, which 
again is reflected in their placement. As an example, the mountain lion (Fig. 1) 
eats mostly flesh. He seizes his reluctant meal with four powerful canines. His 
mandible, quite different from the horse’s or the human’s, is hinged lower than 
his bite. The stronger the pull forward on the canines, the tighter the jaw 
closes. The hinge, without lateral movement, broader than the bite, eliminates 
twist. The human jaw is loose, swinging up and down, back and forth, per- 
mitting free lateral movement. 

By vertical movement, the lion’s mandibular molars become polished on their 
bueceal sides, the blades of the molars becoming sharp as a knife. This action 
represents the cutting or shearing function of a tooth in one of its most simple 
forms. This same principle of shearing, whether vertical or horizontal, may be 
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observed in animals that prepare food with their molars for the stomach’s diges- 
tion, as a horse that grinds, or a beaver that triturates his food; or it may be 
the chewing surface of a human molar with its complex blades. 

As the blades of a tooth function in a definite manner, a tooth develops in 
the jaw in a predetermined spot. The jaw is so hinged as to make the tooth 
function in a definite path in masticating, all of which has been evolved by 
evolution. Each tooth has a definite size, form, axial and rotational relation 
and position in harmony with the architecture of the skull. A properly fune- 
tioning dental arch as well as each individual tooth should oceupy its precise 
place in three dimensions of space in relation to the skull. Crown, and root 
form of teeth, and shapes of dental arches vary as do types of individuals, or 
races, and variations within the races. 


Fig. 1.—The skull of cougar or mountain lion. 


Architecture placement, shape and bony support of the canines, type of hinge and de- 
sign of the temporomandibular articulation, length of ramus in coronoid process, size and pro- 
portion of muscles of mastication, all harmonize in function contributing to the efficiency of the 
mechanism in seizing and holding prey. The shearing molar teeth which are used to sever 
tough and slippery tendons and ligaments are also supported and located in a most favorable 
position. The jugal buttress covering both roots of the first molar extends upward and back- 
ward in a smooth curve coinciding with the curve of the roots of the teeth and the zygoma. 
Following this curve downward one finds that it also coincides with the distal curve of the 
mandibular molar roots. 


A most valuable principle guiding the orthodontist who conceives his work 
as a life and health factor is a knowledge of the proper placement of teeth in 
the skull. His efforts are directed toward maintaining or restoring normal 
function by moving teeth, reshaping and placing dental arches in their true and 
most favorable anatomic position in relation to the entire skull. 

It is not sufficient to adjust teeth in relation to each otner so that each 
tooth articulates with its opponent while at rest. A tooth also has a functional 
relaticn to the skull, to the whole anatomy, as well as to its companions. Only 
in its place in a normal position in the dental arch may it perform its individ- 
ual and cooperative functions in a smooth and efficient manner conducive to its 
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well-being and the health of the individual. In any other position it would be 
jolted by each stroke of mastication. The peridental membrane would thicken ; 
the tooth, attempting to escape this punishment, would migrate to an unnatural 
position in the alveolar process. Often a slight migration or rotation from the 
normal might cause serious damage to the supporting structures. 


The tooth itself, unlike any other part of the body, once formed and eal- 
ecified, can never of itself change its shape. Its roots are supported in bone; 


however, as long as life continues bone structure constantly undergoes changes. 
The bone supports, but does not confine, the tooth. Each tooth is maintained 
in its position by the forees and pressures of its environment: the tongue, the 
cheek muscles, and all other forces acting upon it. 


Fig. 2.—Radiograph of skull shown in Fig. 1. 
In the radiograph may be observed the beautiful balance between the distribution and 


direction of cortical bone, size and shape of supported teeth. Note also the even forward and 
downward curve of the zygoma is continued through the axis of both the maxillary and mandib- 
ular molars. This same principle of support may also be observed in man. 

The bone supporting a tooth is functional in its structure. On the areas 
where it would be normal to expect impact, a hard, cortical bone has been 
evolved by nature to counteract such impact. Where the tooth does not trans- 
mit pressure, the bone is relatively soft and spongy, interlaced with fibers acting 
as tension members. A cross section of bone structure near a tooth shows imnie- 
diately the normal direction of the chewing pressures. When a tooth drifts out 
of place, the supporting bone is no longer able to function properly. It is futile 
to move a tooth to a place where the bone structure is not adequate and where 
forces cannot be balanced. 
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In the human jaw the tendency of the teeth is to drift forward. Should a 
tooth be lost, support removed, this drifting of neighboring teeth is accelerated. 
These teeth, once forced out of their original position, have not the ability of 
adapting themselves to the new, unnatural alignment. 

Teeth receiving the most punishment during mastication are strengthened 
by a special reinforcement of the supporting bone. This is a special protective 
measure of nature developed alike in animals and in men. This bone re-enforce- 
ment to which we will pay particular attention in men is a strong buttress of 
bone descending from the zygoma toward the alveolar process embracing the 
roots of the maxillary first permanent molar which, with its mate in the man- 
dible, receives the greatest amount of stress during mastication. 

In the lion this ridge is especially well developed (Fig. 1). It is divided 
into two branches which embrace the two roots of the molar re-enforecing them 
to meet the required function. A radiogram of this area reveals this condition 
(Fig. 2). In the human, as in the lion, nature’s protective measure supports the 
large molar with a strong, bony buttress which descends downward and forward 
from the zygoma to the maxillary bone. This buttress is often wide and round- 
ing, covering the roots of the first and second molars. Where the anterior edge 
of the buttress begins its sharp slope inward and forward to form the canine 
fossa, there is a distinct ridge of bone which may easily be located by touch or 
sight (Fig. 3) either clinically or on a dental model. As this ridge lies direetly 
over the mesiobuccal root of the maxillary first permanent molar in an adult, 
and as this molar formerly was known as the key to occlusion, we have been in 
the habit of calling this ridge the key ridge. In correcting malocclusion of the 
teeth this landmark has been found to be of value in determining functionally 
and esthetically the most desirable location of the dental arches in the skull, har- 
monizing with individual type. The mathematically minded orthodontist will 
find difficulty in using this landmark; it can never be said to be found so many 
millimeters from this or from that point, nor can it be said normally to descend 
from the zygoma at an angle of a set number of degrees. Distances between 
points are constantly changing in growing skulls, and as skulls are individually 
of different shapes various landmarks may not be said universally to be so many 
millimeters apart. Each patient is to be treated as an individual, not according 
to an average formula. 

One may state as a fact that in all types this ridge descends downward and 
forward, continuing the graceful curve of the zygoma to cover the mesiobuceal 
root of the maxillary first molar in the adult. The curve of the mesiobuceal 
root of the maxillary first molar conforms to the curve of the key ridge. If 
this curve is continued through the maxillary first molar to the mandibular 
first, it will be found to conform also to the curve of the roots of the first perma- 
nent mandibular molar. In the prognathous type of human as the Australian 
aborigine the curve of the mesiobuceal root of the maxillary first molar distally 
is exaggerated as compared to the European, but entirely in harmony with the 
forward curve of the key ridge and facial profile of the aborigine (Fig. 4). 
In the nonprognathous or straight-face type the mesiobuceal root of the maxil- 
lary first molar is correspondingly vertical (Fig. 5). In the latter type the key 
ridge descends sharply downward and harmonizes with the straight-face type of 
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Fig. 3.—California Indian. 

The curve of the zygoma, forward and downward, is continued in an even, unbroken line 
through the long axis of both the maxillary and mandibular first molars. This curve harmonizes 
with those of the other teeth and facial profile truly expressing individual type. The distinct 
ridge of bone covering the mesiobuccal root of the maxillary first molar and directly behind 
the canine fossa, represents the key kidge. 


Fig. 4.—Skull of an Australian aborigine. 

Note here again the curve of the zygoma in the prognathous type, the curve continues 
here also in an unbroken line through the key ridge. The excessively curved roots of both 
upper and lower first molars harmonize with the shapes of the roots of other teeth and 


facial contour. 
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Fig. 5.—European straight-face type. Here again the individual curve of the zygoma also 
descending sharply downward in an unbroken curved line continues through the long axes of 
maxillary and mandibular first molar. The sharp downward curve of the key ridge again 
harmonizes with individual type. 


Fig. 6.—Transverse section of maxilla at apical third of the molar roots. The area of 
cancellous bone between the lingual and buccal plates from the key ridge to the tuberosity 
has ample width for three-rooted molars. The buccal plate dips sharply inward and forward 
from the key ridge to form the canine fossa, materially diminishing the space between the 
labial and lingual cortical plates. This dipping inward of the buccal plate limits the normal 
forward drift of the molar teeth. The converging of the labial and buccal plates continues to 
u 2? midline, here they are separated by only three or four millimeters. 
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individual. In other words the direction of the key ridge and the curvature of 
the tooth roots harmonize and are true manifestations of individual type. Type 
is most perfectly expressed in the adult when the mesiobuceal root of the maxil- 
lary first molar is directly under this ridge. Such relations of the first maxil- 
lary molar to the ridge occur upon the eruption of the third molars. This fact 
is of the utmost significance to the orthodontist. The key ridge varies with 
individuals; orthodontists treat individuals, not averages. 

This ridge is nothing more or less than the anterior edge of the jugal or 
molar buttress of the maxillary bone. This ridge also marks the union of the 
anterior and posterior buccal walls of the antrum of Highmore. The key ridge 
is clearly indicated from birth to old age whether or not teeth are present. 


Fig. 7.—Vertical section demonstrating ample space between the two cortical plates of compact 
bone to accommodate three-rooted mo] ~s (compare with Fig. 8). 
Posterior from this landmark the buceal and lingual walls of the maxilla are 
amply separated to house the three roots of the maxillary molar teeth (Fig. 6). 
Anterior to this ridge where the buceal plate dips sharply inward to form the 
eanine fossa (Fig. 6), there is not room to accommodate three-rooted teeth. 
One expects to find the maxillary dental arch so placed that the mesiobuceal 
root of the maxillary first molar will be directly under the anterior edge or ridge 
of the jugal buttress. In rare instances where the antrum is diseased the ante- 
rior facial wall may be collapsed or otherwise deformed. In such instances the 
key ridge is also deformed. Nevertheless, the mesiobuceal root still should be 
under -this ridge. The roots of the teeth should at all times be covered with 


bone. As'there is always room buccolingually for three-rooted teeth distal to 
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the key ridge but not anteriorly, it is safe to have permanent molay teeth placed 
as above described ; ory even more distal, where there is room for the molar teeth 
between the two plates of cortical bone. In arches where there is definite under- 
development, the extraction of the third molar gives ample room for the re- 
maining two molars under the jugal buttress (Fig. 6). In such a position 
of the molars the dental arch does not have the appearance of being toothy ; 
the anterior buccal plates of the alveolar process are not thinned out nor 
injured. Roots of all the teeth are protected and supported by ample alve- 
olar bone. Knowing that the maxillary first permanent molar normally 
erupts completely within the jugal buttress and distal to the key ridge and 
does not occupy the position of having its mesiobuccal root under this ridge 


Fig. 8.—Vertical section between first molar and second premolar, These two plates con- 
tinue to approach each other to the midline. From the key ridge forward it is obvious there is 
no room between the cortical plates to accommodate three-rooted molars. 
until full development of the dental arches (Fig. 6), we may assume a first 
molar to be too far forward of its proper place in the skull if it approaches 
the key ridge nearer than it should at a given age as previously pointed out. In 
a horizontal section of an adult maxilla in a plane at about the apical third of 
the molar roots gives a good idea of the jugal buttress and the key ridge (Fig. 
6). The jugal buttress extends from points A and B to C (Fig. 4). The key 
ridge is located at the anterior crest of the jugal buttress along (D) and (E). 
Between the cortical bone from the key ridge to the tuberosity on the buccal 
and the lingual cortical plates of bone there is ample width to accommodate, and 
strength to support, the large three-rooted molar teeth. Within this area is 
their natural location. Anterior to the key ridge the buccal cortical plates of 
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hone converge; gradually approaching the lingual plate, the cancellous space 
between becomes narrow until at the midline the two plates of bone are but 
about three to four millimeters apart. 

Vertical sections give the same information (Fig. 7); the section above is 
made through the key ridge and below through the canine fossa. In Figs. 3 


Fig. 9.—Base of skull with curved midline not infrequently met with. The key ridge, the 
mandibular fossa, the occipital bone as well as the mastoid process of the left side are consider- 
ably forward of those on the right. The base of the sphenoid has developed asymmetrically. 
Such conditions may mar the patient’s face, esthetically, to a considerable degree, but may in 
many instances be prevented; however, if of long standing and well developed they obviously 
are out of orthodontic influence. 


Fig. 10.—Exposed root of the first maxillary molar which has drifted into the canine 
fossa. Root surface is deeply resorbed by osteoclastic activity. The mesial root, being more 
forward than the distal, has suffered to a greater extent. 
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to 6 the powerful support the maxillary arches receive in a lateral as well as 
vertical direction from the jugal buttress may be noted, and also the way in 
which the key ridge follows the even curve of the zygomatic process in its down 
ward and forward direction. It is not to be understood that a line joining 
identical points of opposite key ridges would be at right angles to a line biseet- 
ing the skull along the midline. Such is rarely the ease. Seldom do we see : 
perfectly symmetrical skull. Very few skulls have a midline which is straight 
the midplane is more often curved; in such a case the key ridge of one side 
together with all neighboring structures will be more forward than that of th 
other side of the skull, depending on whether it is on the convex or concave sid 
of the curved midplane (Fig. 8). In such cases the molar teeth have not changed 
their relationship to the key ridge; the entire skull is distorted. This can be 
ascertained by examining the skull from below (Fig. 8). 

Such a distortion, however, is of no moment in orthodonties as the midlin: 
concerns orthodontists only as related to the facial bones and dental arches 
But, on the other hand, the buccal teeth or the entire complement of teeth may 
drift or migrate forward without influencing the position of the key ridge to 
the skull. Should the molar teeth drift forward of their normal position into 
the area of the canine fossa where the buccal and lingual cortical plates con- 
verge, then the mesiobuceal root of the first molar usually protrudes through 
the cortical plate of bone in the canine fossa (Fig. 9) covered only by the 
mucous membrane. This exposed portion of tooth root is by no means unin- 
jured. Osteoclastic action is not only active in the immediate surrounding 
cortical bone, but also attacks the cementum of the tooth root as is seen in the 
deeply honeycombed condition (Fig. 10). Many of these resorptions extend 
almost to the pulp. The tooth partly deprived of its proper support is in a 
weakened condition. It will drift at a more rapid pace and ultimately the 
covering soft tissue will break down, exposing the root. 


(To Be CONTINUED) 
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SIGMATISM AND MALPOSITION OF THE TEETH 


EUGEN Scuorr, M.D., PHILADELPHIA, Pa. 


roa a considerable time there has been a difference of opinion as to the rela- 
tion between defects of speech and malposition of the teeth. Sigmatism is of 
nost obvious interest, since, as Fréschels said, the S sound has the smallest 
physiologic breadth ; in other words, the slightest modification in the physiologic 
vonditions governing the production of the S sound is sufficient to render the 
irticulation of this sound indistinct or even false. Literature contains reports 
m topies connected with this, and authorities such as Nadoleeny, Fréschels, 
Barezynski, Weiss, Harold, and Bramer have attempted to throw light on this 
juestion. 

In undertaking to explain the interplay of two phenomena, sigmatism and 
nalposition of the teeth, I must first draw attention to the origin of the ortho- 
dontie affections, whose nature and mechanism have been revealed more fully 
through recent research. This does not, however, indicate taking a specific one- 
sided attitude toward the problem. The question must be considered from an 
angle which will show, in this case as elsewhere, that the correct solution of 
medical problems is to be obtained only from correlation and cooperation be- 
tween the various branches. 

Nature already discloses her aim in the development of the jaw condition in 
the embryonal months, leading finally to the establishment of the distal bite of 
the newborn infant. This is a jaw position which cannot be called normal either 
in children or adults. When heredity and environment ar« rmal, then the 
functional stimuli which come into action will ensure a normal development. 
Korkhaus has deseribed in a comprehensive report how malformations of the 
jaw arise and has crowned this piece of work with his study of twins. It is re- 
vealed that protrusion (Angle Class III) and overlapping teeth (Angle Class 
II) are deformities, depending to an especial degree on heredity, and are related 
in some way to each other. In both cases the maxillary incisors are sharply in- 
clined, and these abnormalities are rarely found in our patients. The most 
frequent phenomenon found in the children is the narrow-bite due to environ- 
ment, with or without distal bite. These bone arches, being mostly affected by 
rickets, are easily bent, and it is no wonder if the position of the milk teeth, and 
thereby the curve of the jaw, is altered by sucking the feeding bottle or ‘‘ paci- 
fier.’’ The same is true of the next group which we often find, the open-bite, 
which reveals normally placed, protruding or crowded anterior teeth. Rickets 
is a contributory cause in many of these conditions, and the environmental 
factor is the feeding bottle. A direct hereditary influence is unlikely. The cross- 
bite, which we find fairly frequently in ease of lateral sigmatism, must also be 
taken into account. Orthodontists are well aware that in speaking and eating, 
the teeth may be displaced by intermittent motions of the tongue, especially in 
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jaws affected by rickets. Of course, we must not allow ourselves to be misled 
into attributing a one-sided cross-bite arising from the patient’s position when 
asleep or from some mishap at birth, to pressure of the tongue. This anomaly is 
recognizable by the complete overlapping of the maxillary deciduous molars over 
the mandibulars. 

Actually in a large proportion of our patients we find the neutral-bite, wit), 
all its consequences, caused through premature loss of teeth or insufficient atten- 
tion. It is seldom that we come across a normal jaw with a fully normal row of 
teeth. These conditions do not, however, necessarily point to a causal connection 
between abnormality and sigmatism, for on the one hand the fact that so many 
children have defects of the jaw without any impediment in their speech and 0): 
the other the known existence—although rarely seen—of a completely normal 
neutral-bite accompanied by abnormalities of speech, point to the conclusion that 
such anomalies are secondary conditions. It must also be recalled that sigmatism 
ean be cured without modification of the teeth. 

If deformities are evident in almost all children of the poorer classes, specia! 
reasons for this are to be found in their environment. The parents, and espe- 
cially the mothers, showed physical exhaustion brought on by the war and the 
years following, and they were therefore unable to breast feed their children. 
The artificial feeding thus rendered necessary, in addition to rickets, was suf- 
ficient to cause these affections. 

We must, therefore, look for other reasons for the association of the two 
symptoms, and I now come to the conclusions which were my guiding principles 
for researches in the family history of the individual children. I leave out of 
consideration those cases in which a similar defect of speech is to be found in 
the parents, brothers and sisters, or other persons in contact with the children. 
In such eases it is difficult to doubt that the defect is imitative (Gutzman, 
Fréschels). The explanation of the origin of the sigmatism in the remaining 
children is by no means so easy. 

The following points must be considered. The cooperation between certain 
organs or groups of muscles is a priori not anatomic but functional. Such mus- 
eles are only coordinated for a specific purpose through phylogenesis and 
ontogenesis. 

Let us make this clear. Man is born with two phenomena of coordination. 
These are breathing and sucking. For both phenomena certain muscles are 
innervated ; they are already coordinated. Excepting these two phenomena, co- 
ordination can only be learned through self-experimentation. That is funda- 
mental. Every newborn child uses each eye separately. Later on, the child 
learns to focus and coordinates certain muscles to make both eyes function to- 
gether. Or, the small child who at first cannot assume a sitting posture without 
the support of his abdominal viscera, changes the form of his spine by the 
nature of his movement in his environment. In other words, the spine of a 
newborn child lasts only so long as it is a quadruped. The spine when it is 
straightened, acquires a definite form. This procedure is only possible by col- 
laboration of certain muscles which are coordinated. They also enable the child 
to hold his head erect, a phenomenon learned as one of the first coordinations by 
self-experimentation. ‘ 
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Let us go to adults. The leg muscles which were originally correlated for 
walking in an upright position can be used for riding or cycling. It is true that 


the new coordination must be learned. Or normally, when opening the mouth 
we combine the hinge movement in the jaw articulation with a forward thrust 
of the mandible. We can, however, learn to open the mouth without thrusting 
the mandible forward. The coordination of the hinge and the thrust movement 
is, therefore, purely a matter of innervation and not the inevitable consequence 
of anatomic conditions. 

If a defect of speech is regarded as a psychic symptom, we must endeavor 
to give reasons for the appearance of this symptom. The explanation lies, or so 
[ see it, in the manner in which the infant is fed. Normal coordination of the 
lips, tongue, and mandibular muscles in a certain manner takes place when the 
infant sucks at the breast. An innervation complex arises as a consequence, and 
s ‘‘prepared,’’ as the psychologist says. This special kind of innervation also 
comes into practice in the enunciation of certain sounds. It can, therefore, 
easily be understood that a bottle-fed child will learn a special, but not a natural, 
kind of innervation. If the child becomes neurotic, this innervation is put for- 
ward as a basis for the appearance of a defect of speech, as a neurotic symptom. 
This coordination, which departs from the normal and was predetermined, leads 
to abnormality. In these children the false coordination complex is not con- 
sciously chosen ; it is already there and is taken over. 

In order to support this contention we must undertake a comparative 
analysis of the process taking place in sucking at the breast and in the forma- 
tion of the S sound on the one hand and of what occurs in the case of bottle 
feeding and in the origin of the sigmatism on the other hand. 

When the S sound is formed, the mandible is raised on account of the part- 
ing of the lips (Fréschels), the tip of the tongue is placed on the maxillary or 
mandibular teeth, and the tongue itself lies flat in the mouth and forms a groove 
in the anterior portion. The air rushes down this, using the edges of the incisors 
as friction resistance. 

Let us compare this with sucking at the breast. It should be remembered 
that in the infant, when the mouth is closed, the tongue when at rest lies on the 
palate, in order to fill up the mouth area. In swallowing, the base of the tongue, 
the floor of the mouth, and the mandible are automatically lowered. This gives 
rise to a vacuum, without which sucking out from the nipple would be impossible. 
In infants this process is aided by the corpus adiposum buccae, ealled the Bichat 
pad of fat, which lies on the outside of m. buecinatorius, and which prevents 
the sucking-in of the cheek. The sucking child embraces the nipple with the lip 
muscles. The mandible is lowered by cooperation of the muscles pterygoid ex- 
ternus, anterior belly of digasticus, m. mylohyoid, and geniohyoid. It is thrust 
forward and finally raised by the muscles (masseter, temporalis, pterygoid). 
Through this muscle activity, development of the bones is stimulated and the 
normal structure of the skull is prepared. The forward thrusting of the man- 
dible is supposed to remove the physiologic distal bite of the newborn infant 
from our ken, and together with the lowered tongue produces a negative air 
pressure in the mouth. As is known, this is required to counterbalance the posi- 
tive pressure in the nose, in order to render possible the normal development of 
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the palatal arch. The milk is sucked out of the nipple in such a manner that th 
mandible, in sliding out of its forward thrust position, makes use of the maxilla 
as resistance and presses down the nipple in sliding over it. It is therefore clean 
that the normal sucking process stimulates the muscles of the face and throat and 
the future speech muscles into physiologic activity. 

The bottle-feeding process is completely different. It is a mechanical suck 
ing. The infant presses the tongue against the entire palatal surface of the max 
illa, or against its anterior lingual border, and presses the milk out of the nipple 
Here there is no muscle action; indeed, the anterior portion of the maxilla is 
pressed forward by the tongue, thus giving rise to these numerous deformities 

In sigmatismus multilocularis and interdentalis the tongue is pressed agains’ 
the incisors, and there is no groove through which the air can escape. The fac’ 
that, as in bottle feeding, the tongue has a forward movement is confirmation 0) 
the relative weakness of the retractors, which is probably brought on by th« 
exercising of the protractors. 

At the Clinie of Professor Heinrich Neuman (Vienna), department of Pro 
fessor Emil Fréschels, I examined dentally 210 children who had multiloculism 
or interdental sigmatism. Of these, 139 were fed by bottle, 30 by breast and 41 
on mixed feeding. In the latter it is to be noted that breast feeding lasted from 
four weeks to nine months. 

I now express the conjecture that the tendency, evident in cases of mul- 
tiloculism and interdental sigmatism, to thrust the tongue too far forward is 
probably due to the same impulse as in bottle feeding, particularly as the com- 
mon abnormalities, which are evident in the forms previously spoken of, may be 
attributed to the same cause in bottle feeding. 


EMBASSY, 21 STREET AND WALNUT 


A COMPARATIVE STUDY OF ROOT RESORPTION 
IN THE HUMAN AND THE CAT 


WILLIAM M. RoGcers ANp Harry H. SHaprro, New York, N. Y. 


T IS probable that long before the dawn of civilization our primitive ancestors 
observed the shedding of the deciduous teeth. Perhaps the Greek philos- 
ophers originated the theory that the first set of teeth were mechanically 
pushed out of their sockets by the teeth which replaced them. Whatever its 
souree, this opinion prevailed until the time of John Hunter, to whom Hope- 
well-Smith has aptly referred as the ‘‘founder of the science of comparative 
odontology.’’ 

Hunter,’ in his classical treatise published in 1771, refuted this widespread 
opinion and substantiated his statement that ‘‘the change is not produced by 
mechanical pressure but is a particular process in the animal economy.”’ 
Constant,” in 1900, in a report read before the Third International Dental 
Congress stated that blood pressure might be the impelling force responsible 
for the eruption of teeth. Tomes*® gave a good account of the events occurring 
during the shedding of the first set of teeth, but pointed out that the process 
was imperfectly understood. In 1930, Hopewell-Smith* gave an excellent dis- 
cussion of the entire problem. 

During the progress of a previous investigation on the shedding of teeth 
in the eat,® it occurred to us that a comparative study of this problem in the 
human and the cat would be of interest. At least one factor influencing the 
shedding of the deciduous tooth could be tested experimentally, namely, the 
presence of the developing permanent tooth germ. We devised methods for 
testing this influence. 

It had been shown previously by Jayne® and Shapiro,’ that the order of the 
development of the teeth in the cat is similar to that of the human. The 
sequence of eruption and the order of completion of the dentition are com- 
parable. The resorption of which we speak is a normal process of development, 
and is to be differentiated from that which might be caused by such extrinsic 
influences as the movement of teeth by mechanical appliances. We will pre- 
sent radiographic and microscopic material of developing dentition in both the 
human and the eat. 

In the human the radiographic study is based upon x-ray pictures of 
normally developing teeth in the child, and in clinical cases which demonstrate 
congenital absence of permanent teeth in the adult. In the cat the radiographic 
study is based upon pictures of our experimental animals: The microscopic 
study is based upon human material (from sources mentioned in the text) and 
from histologic sections made from our animals. 

Fig. 1 contains four radiographs of the developing dentition of a child 
aged 614 years. Figs. 2, 3, 4, and 5 are a number of x-rays of the developing 
Read before the New York Society of Orthodontists, New York City, March, 1939. 

From the Department of Anatomy, Columbia University, New York. 
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dentition of children aged 7, 8, 9, and 11 years, respectively. These radio- 
graphs of the dentition in the growing child illustrate the progressive resorp- 
tion of the deciduous roots and the development and completion of the under- 
lying permanent teeth; they are comparable with those of the dentition in the 
cat. 

Figs. 6 and 7 consist of radiographs of clinical cases in which permanent 
tooth germs are congenitally absent. It will be observed in each case that 
resorption of the roots of the retained deciduous teeth is in -progress, though 
no permanent tooth germs are present in the jaws. 


RADIOGRAPHIC TECHNIQUES AND PROCEDURES 


Radiographs of the kittens were taken as soon after birth as possible 
Fig. 8 is a radiograph of a pregnant cat. Fig. 9 is a radiograph of a newborn 
kitten, at the earliest postnatal period with the placenta still attached. 

Fig. 10 demonstrates the manner in which the kittens were immobilized 
for x-ray exposures. They were carefully wrapped in a cloth and were either 
held in the hand or placed in a hinged box, so that movement of the animal 
could be controlled during x-ray procedures. A small intraoral film was 
attached to the forefinger of one hand by means of an elastic band, and the 
kitten was held in the other. The finger with the film attached was inserted 
into the mouth, and the picture was taken. Fig. 11 demonstrates how readily 
the animals became conditioned to daily oral examination. 

We devised an operation which we shall deseribe briefly. The permanent 
canine tooth in kittens was selected for study because of its accessibility and 
large size. The germ was removed on one side of the mandible, and the un- 
operated side served as the control. An incision was made along the inferior 
border of the mandible, beginning at the symphysis, and continued posteriorly 
about three-fourths of an inch, and the skin was retracted. The incision was 
then extended through the fascia and periosteum, exposing the bone. With 
a small surgical burr, a window was cut through the outer alveolar plate 
below the apex of the root of the deciduous canine tooth, the position of this 
tooth having been determined by preoperative radiographs. The hooked end 
of a dental explorer was then inserted through the opening in the bone and 
the developing permanent canine tooth germ carefully removed, so that no 
injury occurred to the surrounding tissues. The edges of the cut bone were 
then smoothed, the tissue and skin sutured, and postoperative radiographs 
taken. Fig. 12 is a drawing of the area of operation. 

Fig. 13 is a series of radiographs of one of our operated animals, a kitten 
aged 14 weeks, which shows in A the preoperative, and in B the postoperative 
picture. It can be seen that the operation has resulted in no injury to the 
deciduous canine root. The radiographs C and D demonstrate progressive 
development of the permanent teeth and the order of the resorption of the 
deciduous incisor teeth. The incisors are shed in a sequence quite similar to 
that of the human. The first incisor is resorbed and shed, after which the 
second and third incisor teeth are shed in order, the dentition of the cat con- 
sisting of three incisor teeth on each half of the mandible as compared with 
two in the human. After the shedding of the third incisor, evidence of the 
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beginning of resorption of the root of the deciduous tooth on the unoperated 
side can be observed (#). At a later stage (F') resorption of the deciduous canine 
tooth on the operated side may be observed, and this progresses as shown in 
G until the deciduous canine on that side is about to be shed as shown in H. 

Fig. 14 is another series of pictures of a litter mate of the first kitten, 
and a similar progressive history of development and resorption of teeth is 
shown. The third series of pictures (Fig. 15) is of a kitten aged 22 weeks, 
in which the radiographic study is shortened because of the more advanced 
age of the animal at the time of operation. Fig. 16 shows comparative radio- 
graphs of the teeth of human and eat. A and B are radiographs which demon- 
strate resorption of the deciduous canine teeth in two of our experimental 
animals in which the permanent canine tooth germs had been removed. C and 
D show comparable resorption of deciduous teeth in the human where there 
is a congenital absence of permanent tooth germs. 


SOOT 


? 


Fig. 12.—Diagram from a postoperative radiograph taken immediately after removal 
of the permanent canine tooth germ on one side of the mandible of the cat. DC, deciduous 
canine; PG, developing permanent canine tooth germ; AO, area from which developing 


permanent canine tooth germ was removed. 

A further comparison of the dentitions of human and cat was made micro- 
scopically. Fig. 17 is a photomicrograph of a human mandible aged 3 years, 
from Diamond,*® showing the topography of a developing permanent central 
incisor germ in relation to the deciduous incisor. Note that resorption of the 
bony socket has begun. Fig. 18 is another photomicrograph of a human 
mandible aged 414 years, also from Diamond, showing a later stage of develop- 
ment. The alveolus and the attachment apparatus of the deciduous root ad- 
jacent to the developing tooth germ have been resorbed, and the cementum 
and dentine are in an early stage of resorption. 


\D 1% an 
| MRE S 
| NS (AVE PS RS 


1154 William M. Rogers and Harry H. Shapiro 


A . 135 B 156 
Jk 
162. D 185. 
fF 
194 F 215 
\ 
| 
i; 


Root Resorption in Human and Cat 


1155 
: 
2 
an 
, 
a 
i 
a 


FIGURE 15 


FIGURE 16 


D 


Figs. 15 and 16. 
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Fig. 19 is a photomicrograph of a human maxilla (from Meyer®) showing 
a premolar tooth developing between the roots of a deciduous molar. Note 
the position of the developing tooth germ and the beginning of resorption 
of the alveolar bone adjacent to the tooth germ. Fig. 20, a diagram from 
Boedecker,”® presents a photomicrograph of the deciduous tooth of a cat show- 
ing similar resorption of the deciduous root. 


FIGURE 18 
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FIGURE 20 


Figs. 17 to 29. 


Fig. 21 is a photomicrograph of a section through the mandible of one of our 
control kittens, showing an early stage of development, in which the apex of the 
deciduous root is not as yet completely formed. The resorption of the bone 
surrounding the developing permanent germ has progressed to a point where 
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Figs. 21 to 25. 
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the bony crypt which contains the developing germ lies adjacent to the 
deciduous root. No resorption of the attachment apparatus or the root occurs 
at this stage of development, nor does it occur until the deciduous root is 
completed. 

Fig. 22 is a photomicrograph of a section through the mandible of one of our 
control kittens, showing a permanent premolar germ developing between the roots 
of the deciduous molar. On both sides the alveolar bone is resorbed. On one 
side the attachment apparatus and the cementum are resorbed, and the very 
earliest stage of resorption of the dentine can be observed as the outer epithelial 
layer of the crypt approaches the root of the deciduous tooth. 


FIGURE 26 


FIGURE 27 


Figs. 26 and 27. 


Fig. 23 is another photomicrograph of a section through the mandible of a 
cat, showing three progressively later stages in the resorption of deciduous roots 
and alveolar bone. The deciduous root on one side shows more resorption than 
that of the previous picture. The two roots of the adjacent deciduous molar 
show two later stages of resorption. Note how the contour of the area of 


resorption conforms in a general way to that of the adjacent crown of the 


developing tooth germ. 

Fig. 24 is a photomicrograph on the unoperated side of one of our experi- 
mental animals. This is the most frequent picture of resorption we have 
observed. Deductively, this picture would tend to support the general con- 
ception that the presence of the developing permanent tooth is necessary for 
resorption of the deciduous root. 
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Fig. 25 is a photomicrograph of a section through the mandible on the oper- 
ated side of one of our experimental animals, in which the developing tooth germ 
was removed, as described. The contour of the area of resorption is similar to 
that which occurs when the developing tooth is present, and the mechanism 
involved in resorption seems identical in both experimental and control ani- 
mals as illustrated by the presence of odontoclasts lodged in Howship’s lacunae. 
Fig. 26 is a diagram from Boedecker illustrating the position and structure of 
odontoclasts in the human, during resorption of the roots of teeth. 

Fig. 27 is a photomicrograph under high magnification from one of our 
experimental animals, showing a single odontoclast lodged in a lacuna in the 
dentine. Several nuclei with their nucleoli may be seen. 


SUMMARY AND CONCLUSIONS 


1. The sequence and histologic picture of root resorption in the deciduous 
dentition are similar in the human and the eat. 

2. Resorption of the root in the deciduous dentition of both the human 
and the cat is not dependent upon the presence of the developing permanent 
tooth germ for it has been shown to occur 

(a) In congenital absence of the permanent tooth germ in the human, and 

(b) In experimental removal of the permanent tooth germ in the eat. 


3. These observations reveal the inadequacy of the long-held theory that 
resorption of the deciduous root is dependent upon pressure exerted by the 
developing permanent tooth germ. 


We wish to make acknowledgment to Dr. Leuman M. Waugh of the Department of 
Orthodontia at the Columbia University Dental School for the radiographs of normally 
developing teeth in children. 

For the radiographs showing congenital absence of permanent teeth in the human, 
we wish to make acknowledgment to Dr. Daniel E. Ziskin of the Department of Oral 
Diagnosis at the Columbia University Dental School. 

We wish, also, to acknowledge the assistance rendered us by our technician, Mr. 
Sidney Shapiro. 
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SOME PHYSICAL PROPERTIES OF THE LABIAL EXPANSION ARCH 


Dr. Peter ADLER, Maxé, HuNGARY 


HE main objection to the labial expansion arch is that its expansive force 

decreases from the ends toward the center. It would be assumed as well 
that it has less biologie efficacy in comparison with other orthodontic appliances ; 
however, the later statement has not yet been proved by objective facts.* Be- 
eause of this decreasing expansive force, widening of the denture or jaw in the 
eanine and first premolar region is difficult to perform, according to some au- 
thors. This objection was disproved by Ké6rbitz* who compared each half of 
the expansion arch to a one-armed lever. He could prove that the elastic force 
of the arch increases from its ends toward the center, but its ‘‘ working force’’t 
remains constant. Although Kérbitz’ deductions relative to the elastic force of 
the arch are incontestable, they do not solve the principal problem, for not the 
entire elastic force of the arch is consumed in expansion. We must, therefore, 


first clarify the terms ‘‘expansion’’ and ‘‘expansive force.’’ 


Each half of the expansion arch can be compared to a one-armed lever 


which is rotated through a given angle. Each point of the arch has to pass a 
route corresponding to a segment of a cirele if the fulerum, i.e., the center of 
the arch, is not displaced. The position of each point of both halves of the arch 
is changed in two planes of the room; even if the arch lies horizontally the end 
points as well as every other point of both halves of the arch are displaced in 
both a transverse and a sagittal direction. Usually only the transverse dis- 
placement of the teeth is considered as expansion; the sagittal movement causes 


a definite diminution of the ‘‘altitude of the arch.’’ By this latter component 
of the efficacy of the appliance, protruded front teeth can be retruded. This 
lingual shifting can be combined with expansion of the lateral parts of the 
dental arch. This combined movement was designated by Oppenheim® as “‘phys- 
ical expansion’’ and considered as a particular advantage of the labial expan- 
sion arch compared with other expansive devices. 


As only the transverse excursion of the arch is considered as expansion, 
only a part of the entire elastic force can be regarded as expansive force, i.e., 
that part which works in transverse direction. The relation of the elastic forces 
which work on different points of the arch does not determine the amount of 
the expansive forces. The latter can be calculated according to Fig. 1. 

*Gérbe and I proved that there is less strain on the molar anchor teeth when one uses 
a labial arch to rotate anterior teeth than if one uses a lingual arch to rotate them.’ This 


mathematically deducted fact proves that the supposed biologic inferiority of the labial arch 
does not exist. 


+The term “working force” (in the original German text: “Arbeitskraft”) is unusual in 
German; it is not defined exactly. It seems to me that the author wanted to say “work’”’ 
as used in physics. 
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The elastic force working on the end of the arch is marked P; the corre- 
sponding force working on any other point of the arch is marked P’. Momenta 
working on different points of the same half of the arch are equal, thus e.g., 
Pk = P’ k’ (whereby k and k’ indicate the corresponding arms of the forces). 
In the transverse direction only a part of the foree P is working; this force 
shall be marked P; and can be expressed, according to Fig. 1, by the following 
equation (Fig. 1): 

P; = P cos p, resp. P; = er, = Ff 

k Va + 
If P and a are constant and b is diminished, P; increases. This fact is of impor- 
tance in orthodontic practice: The narrower the dental arch that has to be 
expanded the larger will be the transverse component of a definite elastic force. 
This component increases from the end toward the center of the arch. In Fig. 
1, this increase is shown on a half-ellipsoid arch. Its measure depends under 


b 


Fig. 1.—Distribution of the elastic forces working on different points of a half-ellipsoid 
arch in a transversal and sagittal component. Signs: a, altitude; b, half-breadth of the arch 
(longest resp. shortest half-diameter of the ellipsis); P resp. P’, elastic forces working on 
different points of the arch; Pr resp. P’t, transversal, Ps resp. P’s, sagittal component of the 
elastic forces P resp. P’; k resp. k’, arms of the elastic forces P resp. P’; p resp. § angles 
formed by the arm of the corresponding elastic force and altitude of the arch; m and n, 
coordinates of the point on which the force P’ works. Coordinate-axes are a and b. 


similar conditions on the linear eccentricity of the ellipse, but the exact deter- 
mination of this relation is without any importance in practice. The relation of 
the transverse foree working on any point of a half-ellipsoid arch to the trans- 
verse force working on its end is expressed by the following proportion (comp. 
Fig. 1): 

P; k’ cos p P, n? + (a - m)?* 


— "SP: (a- m) + B*) 


The relation of the expansive forces is expressed by the same equation in 
otherwise shaped arches too, e.g., paraboloid, only the values of » and m are 
changed, corresponding to the changed shape of the arch. However, the expan- 


4k 
/ 

R 
a 
| 

Rk 


Physical Properties of Labial Expansion Arch 1163 


sive (transverse) forces working on different points of a half-cireular arch are 
equal (Fig. 2): 


; but = (r - m)*; 
and n? thus 


Fig. 2.—Distribution of the elastic forces working on different points of a half-circular 
arch in a transversal and sagittal component. Signs: Forces, arms and angles as in Fig. 1; 
Further 7, radius of the circle. 


Fig. 3.—Reaction of the forces working on both ends of the arch on its center. Signs: P 
resp. P’, elastic forces working on the ends; Pr, P’:, Ps, P’s, transversal resp. sagittal com- 
ponents of these forces. On the center of the arch equal forces are working, but in opposite 
directions. 


If we assume that the force P (the elastic force of the arch) works on the 
end of the arch, its center is charged with an equal force acting in the opposite 
direction (Fig. 3). Assuming equal resistances against the movement of the 
teeth on both sides of the jaw, the center of the arch cannot be displaced later- 
ally because both halves working in opposite directions support each other. 
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Therefore, the transverse component of the elastic force cannot act in the center 
of the arch but must work in all instances on its end or on any point of the 
lateral halves. 

The sagittal component of the elastic force, on the other hand, can act in 
various ways: (1) It can act on the end or anywhere else on the lateral halves 
of the arch or (2) on its center. If it does not work in the center, both end 
points are displaced, as explained above, not only laterally (transverse com- 
ponent of the movement) but also forward (sagittal component of the excursion) ; 
the resultant of these two movements is obliquely mesiolateral. The potential 
effect of this component of the elastic force on the center of the arch is a dis- 
placement lingually; therefore, this component can be used for the lingual 
movement of protruded front teeth (physical expansion). If this lingual move- 
ment of the center of the arch takes place, the effect of the elastic force on the 
end points is changed: As the center is displaced lingually, the forward move- 
ment of the end points is diminished. The extreme possibility is that the center 
of the arch is displaced maximally toward the lingual, in which instance the 


K,:K,=K, 
Fig. 4.—Extreme possibilities during the expansion of an arch. Signs: 1, original passive 
state of the arch; b, its half-breadth; a, its altitude. 2, the arch is rotated on its center 
whereby the center is not displaced; b’, corresponding (increased) half-breadth; a’, correspond- 


ing (diminished) altitude. 3, the arch is rotated on its center but the center is displaced 
maximally towards oral; 0b”, corresponding (increased) half-breadth; a”, corresponding 


(diminished) altitude. 


sagittal component of the elastic foree was working only there; then the end 
points are displaced only buecally and will not undergo any displacement in a 
sagittal (mesial) direction. These different extreme possibilities are shown in 
Fig. 4. Line 1, Fig. 4, represents the original arch position; in one case (arch 
2 in Fig. 4) the center of the arch maintained its original position, so at its end 
there occurred a shifting laterally and forward. In the other case (arch 3 in 
Fig. 4), the end point is displaced only laterally and the center lingually; thus 
each component of the elastic force was working at a different point of the arch. 


sla 
fe 
/ As a | 
/ 7, | 
A 
¢ b 


Physical Properties of Labial Expansion Arch 1165 


The amount of the sagittal component of the elastic foree depends, first, on 
the amount of the entire elastic force and secondly, on the shape of the arch. 
As the altitude of the arch, a, increases in relation to its half breadth, b, this 
component decreases. By means of Fig. 1, one can deduce the following formula 
expressing the sagittal component, P,, of the elastic force on the end points of 
the arch: 


Where this sagittal component will actually become effective cannot be pre- 
determined. The place of this effect is principally independent of our procedure 
as well as of the arch and its elastic force; it depends only on the resistance 
of the different groups of teeth to be moved, which is determined by the gross 
and minute structure of the alveolar bone. The ultimate effect of the sagittal 
component will differ in various mouths as the resistance of the anterior teeth 
against an eventual lingual movement relates to the resistance of the posterior 
teeth against an eventual forward movement combined with a buccal displace- 
ment, i.e., it is determined in all cases by the anatomic structure of the jaw. 
The occlusion has to be taken into consideration as well. Thus this sagittal com- 
ponent works according to the individually different static and mechanical prop- 
erties of each denture. The term physical expansion may first of all express 
this property of the expansion labial arch. The reduction of the sagittal dis- 
tance between anchor molars and front teeth, i.e., the diminution of the altitude 
of the arch, is in a definite relation to the expansion, but one cannot decide 
whether this decrease of the altitude of the arch is brought about by the lingual 
movement of the front teeth or the forward movement of the posterior teeth. 
The term physical expansion shall express as well the constancy of the relation 
between the diminution of the altitude of the arch and the transverse expansion. 

For this purpose, the labial arch seems to be more advantageous than any 
device in which the expansion and the lingual movement of the front teeth 
(flattening) are performed without any definite relation to each other. 

When a plate for expansion is combined with a labial wire in the anterior 
region for flattening, both movements take place simultaneously, but even this 
method is inferior to the labial expansion arch. To begin with, one must con- 
sider that the shape of the labial wire is altered by the expansion of the plate 
in a very different manner than the labial arch is, when bent in its central por- 
tion. This difference is shown in Fig. 5. <A further fact of great importance 
is that the labial wire becomes flattened by the expansion of the plate and tends, 
in consequence of its elastic properties, to assume its original shape. On the 
other hand, the expansion arch is at first shaped for its intended action; if now 
inserted into the molar sheaths, it becomes active. As soon as the teeth give 
way and expansion takes place, the activated labial arch becomes passive again. 
In the front region of the expanding plate we find two forces at work: (1) the 
expansive force of the plate (Coffin spring or screw) and (2) the resistance of 
the labial wire against any deformation; this resistance works in the opposite 
direction to the expansive force of the plate. Therefore, each half of the plate 
must be rotated on a fulcrum, situated between the attachment of the labial 
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wire and the position of the screw or spring, if we assume that the spring can 
be bent or that the screw gets loose. In consequence of this mechanical condi- 
tion, the expansive effect of the plate is generally smaller anteriorly than in the 
distal parts. The resistance of the labial wire can be eliminated by reshaping 
as the expansion proceeds. It must be admitted, however, that thereby the 
definite relation between the transverse and sagittal force is altered. 

Relative to the expansion of the jaw by plates, I want to mention here that 
with the use of simple screws (Nord,° Biré?) the distal part of the dental arch 
is more expanded than its frontal region, even if no labial wire is used. The 
probable cause for this is the difference in the resistance of the front teeth as 
compared with the posterior teeth against a lateral movement. The molars and 
premolars are displaced bueceally where they find a relatively small resistance. 
In consequence of the curved shape of the dental arch, the front teeth during 
expansion have to be displaced practically toward their neighbors, which means 
in the direction of a greater resistance. According to these different resist- 
ances, simple screws, especially those of nonprecious metal, are worn out by 
friction. In the use of stiffened screws (suggested by Tischler or Karp, de- 
scribed in detail by Hausser* resp. Schwarz’) the front and distal parts of the 
dental arch can be equally expanded because these screws are sufficiently resist- 
ant against wear. In the use of plates for the combined expansion and flat- 
tening, this circumstance has also to be taken into consideration. 


Fig. 5.—Change of the shape of the arch according to the manner of expansion (Wipla- 
wire 0.7 mm. diameter). Signs: full line, original passive state of the arch; the ————, 
wire is stretched by pull on its ends; —-—-, each branch of the arch is rotated on the center 


as fulcrum. 


The simultaneous expansion and eventual flattening of the front (but im- 
plicit diminution of the altitude of the arch) happens only in the use of the 
labial arch corresponding to the physical state of the denture and of the jaw, 
and is without any doubt an advantage not to be underestimated. 

The diminution of the altitude of the arch, s, is in a definite relation to the 


transverse excursion t. This relation can be expressed by the following equa- 


tion (Fig. 4): 
a? + b? = (b + t)? + (a - s)*, or written in another form 
#+2bt+s-2as=—0 


The relation of the angle of deviation of each branch of the arch, «, to the 
transverse, t, and to the sagittal excursion, s, of the end point can be determined 


according to the following equations (Fig. 6) : 


“4, :k=sin « : sin (90 - «/2) 
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thus if « is known, follows: 


t = sin x (a - b tg «/2) and 
s=sin (b+atg «/2). 


This value of s expresses the total diminution of the altitude of the arch, inde- 
pendently of whether its ends are displaced mesially or whether its center is 
displaced lingually. If ¢ or s is known, we ean ecaleulate « : 


sin «/2 —+ bt + \ at et 2 
2 (a2 + b2) 


sin «/2 Psaast bY - 


2 (a2 + b2) 
The mathematical deduction of these results from the three equations accord- 


ing to Fig. 6 is very simple; therefore, it is omitted. 


0 


_ Fig. 6.—Calculation of the transversal resp. sagittal excursion of any point of an ex- 
panding arch. Signs: O, center of the geometric figure; C, center of the arch, fulcrum of the 
rotatory movement of each branch; «, angular deviation of each branch; £:k:2, chord of the 


circle which is covered by the end point; UiU2, chord of the circle which is covered by any other 
point ; ¢, angle lying at E:, formed by the chord H:E:2 and t; t and s, resp. t’ and s’, transversal 
resp. sagittal excursions of the two points. Other signs as in Fig. 1. 


One can ecaleulate too the expansive work of the arch. We find that the 
work (result) of the arch during expansion is different.at different points. The 
expansive work of the arch is logically the product of the expansive (trans- 
verse) component of the elastic force and of the transverse excursion (way). 
The transverse excursion of any point can be calculated in a very simple way ; 
e.g., the transverse excursion of the end point is (Fig. 6): 


t — 2k sin «/2 cos (p + «/2) 
resp. of any point in the course of the arch: 


t’ — 2k’ sin «/2 cos (¢ + «/2). 


By multiplying the transverse excursion (way) with the transverse force we get 
as result the transverse work. However, we must not forget that the trans- 
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verse forces at different points (and which were calculated in the foregoing) 
decrease in the course of the movement; therefore, the calculation of the expan- 
sive work is only an approximate one. 

The relation of the transverse work of the two different points of the arch 
(W; and W’;) can be expressed by the following equation: 


 cosp cos (p + /2) 
W, = cost cos + (approximately). 


Considering that p < ¢, further that p < 45°, £ < 90°, and that «/2 generally 
is a very small angle, therefore we have to take for granted that (¢€ + «/2) 
<90°, and W;> W’;. This mathematical deduction shows that the expansive 
work of the arch increases from the center toward its ends. The greatest work 
is performed at the end. This property demands the use of different auxiliary 
mechanisms for the expansion in the region of the canines and first premolars. 
The best means seems to me to use sheaths with oval cross section on the anchor 
bands. This apparatus is proposed and described in detail by Oppenheim.® By 
the use of this device (schematic drawing is shown in Fig. 7) the transverse 
component of the elastic force works on the end of the arch only over a short 
distance. The transverse force engaging the canine and first premolar works 
over the same distance as it does with the use of the standard device (round 
molar sheaths). By using such oval molar sheaths, we can change in any man- 
ner or equalize the difference in the transverse (expanding) work of the elastic 
force acting on different points of the arch. Even in cases where an expansion 
of the jaw is desired only in the canine-premolar region, the use of such molar 
sheaths is more advantageous than the use of anchor bands on the first pre- 
molars, because eventual vertical displacements of the arch are successfully 
prevented by the stationary anchorage of the molars. 


Fig. 7.—Sketches of the appliance with cross oval sheaths. The sheaths are in reality not oval, 
but parallelepipeds supplemented by two half-circles, 


All these calculations are valid only for a labial arch that is provided with 
spurs at the anterior end of the molar sheaths so that the arch in its passive 
state touches the front teeth. The spurs prevent the arch from sliding distally 
into the sheaths. As well the sliding out off the molar tubes shall be prevented, 
in the simplest way by means of ligatures. Thus the real longitude of the arch 
is defined. If the spurs are omitted, or do not lie exactly at the anterior end of 
the sheaths, the arch can slide deeper into the molar tubes. The definite rela- 
tion of the forces is thus changed, and one cannot foretell what will happen— 
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whether the molars will become expanded or whether the arch will slide deeper 
into the sheaths, displacing thereby the front teeth lingually. 

In consideration of the indefinite conditions in the use of arches without 
spurs, one cannot determine exactly the forces which are acting on the different 
points of the arch. One cannot decide beforehand where such arches will be 
acting. Therefore, for expansion, use of arches with spurs in front of the molar 
sheaths seems to be more advantageous. 


SUMMARY 


Only a part of the elastic force of an expanding arch is consumed in the 
transverse expansion of the dental arch or jaw. Its amount depends ceteris 
paribus on the shape of the arch. The expansive work of the arch increases 
from the center toward its ends. Therefore, for the expansion in the canine- 
premolar region the use of oval molar sheaths is recommended (Oppenheim). 
The lingual movement of protruded front teeth occurs simultaneously with the 
expansion of the lateral parts of the dental arch and corresponds to the statical 
and mechanical properties of the denture and jaw (physical expansion). The 
relation of the transverse expansion to the decrease of the altitude of the arch 
is constant. 
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TREATMENT OF CLASS I ANOMALIES 
Earu G. Jones, D.D.S., CoLtumsBus, OHIO 


HE definition of Class I (according to the Angle classification) is, ‘‘Man- 

dibular arch of teeth in normal mesiodistal relation with the maxillary arch 
of teeth.’’ The original key to occlusion is the relation of the mesiobuecal cusp 
of the maxillary first molar to the buccal groove of the mandibular first molar. 
I dare say the majority of us still regard this relation in our initial diagnosis of 
our cases. The basis for classification is, therefore, quite evidently upon the 
relation of the arches of teeth rather than upon the relation of the mandible to the 
maxilla, dependent as it is, upon the articulation of the condyloid process of the 
mandible with the articular dise of the temporal bone. 

Of equal importance in understanding treatment is the physiologic response 
of the different types of bone of the maxilla and mandible to variable pressures. 
Histology shows the bones of the face and jaw to be membrane bones developed 
directly from connective tissue without having been preformed in cartilage. As 
the membrane bones enlarge, the central portion through resorption becomes 
loose spongy bone which is encased on all sides by an outer or cortical layer of 
compact bone. The mandible is developed around a pair of cartilages (known as 
Meckel’s cartilages). The form of a membrane bone is determined by the develop- 
ment of a periosteal membrane from the mescnechyma. The size and shape of the 
bony architecture of the face are therefore quite largely a predetermined in- 
herent growth possibility of the individual. Changes in design of the denture 
are influenced to a great extent by extrinsic tendencies because of the spongy 
supporting bone in which the alveoli of the teeth are imbedded (Fig. 1). 

Gentle pressure applied to the teeth exerts force through the periodontal 
fibers which afford the attachment of the cementum of the root of the tooth, to 
the alveolar bone or tooth socket. Pressure is thereby transmitted to the sup- 
porting bone. The periodontal membrane, therefore, suspends the teeth in their 
alveoli. Only the inner layer of bone surrounding the root may be considered 
alveolar bone; the other bone adjacent to the alveolus is the bone of the jaw or 
supporting bone. It is by virtue of the modification of this spongy or support- 
ing bone that the orthodontist can remold the architecture of the maxilla and 
mandible. Of importance then is the length of roots to afford stimulating pres- 
sure as deeply as possible and the vertical dimension of the jaw. It is quite 
obvious that growth of this area beyond the apical ends of the roots must be con- 
trolled quite largely by the inherent ability of the individual to develop the sup- 
porting structures into a strong facial contour rather than the efforts or ability 
of the orthodontist. A child inheriting a tendency toward a receding or an under- 
developed mental eminence, no matter how far the teeth may be mechanically 
protruded, will continue to exhibit a weakness of the lower one-third of the face 
unless natural inherent growth processes occur. We must recognize our limita- 


tions. 
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In the belief that the biologic phases of growth treatment have in the last 
few years been quite well covered in our programs; and reminded that my last 
three published papers on treatment have dealt with the so-called biologic aspects 
rather than with mechanical technique of treatment, I shall devote this paper to 
mechanotherapy. It has been said, ‘‘No one would choose a surgeon for his 
mechanical dexterity if he had no knowledge of the asic sciences of medicine.”’ 
Conversely, theoretical knowledge without technical ability will not suffice. 

For many years I have felt that the teaching of classification using Angle’s 
Class I, II, and III has been unsatisfactory. It does not correlate etiology and 
classification with treatment. It does not convey a picture to the student’s mind 
which ean be retained long after graduation. Many have attempted to reclassify 
malocclusion, only to find their results based upon the original classification. This 
no doubt speaks well for Dr. Angle’s original effort. 


Dr. Dewey simplified Class I somewhat when he divided the class into three 
types, giving each type a description which can be associated with treatment. Dr. 
Lischer gave the classification a better terminology when he described Class I as 
neutroclusion ; Class II as distoclusion ; and Class III as mesioclusion and only 
recently proposed the terms eugnathic and disgnathic, eugnathie referring to 
those anomalies of the teeth not involving facial malformations, disgnathie those 
anomalies which do involve facial disfigurements or complications. 

Firmly convinced that the understanding of treatment can be simplified by 
grouping similar types and subtypes according to etiology and treatment, I have 
formulated an outline which is a superficial digest of only the more significant 
points of the classification of Class I. Etiologie factors, appliance design, and 
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treatment are here correlated, but variation and elaboration may always be an- 
ticipated. It is hoped this presentation may stimulate others to complete it in a 


satisfactory way. 


CLASSIFICATION OF MALOCCLUSION 
CLASS I—NEUTROCLUSION 


Definition: Arches of teeth in normal mesiodistal relation. 
Type 1—Bunched maxillary and mandibular anterior teeth; lack of growth in anterio 


segment. 
Etiology: 


a 
b 


. Too early loss of deciduous teeth, lack of anterior development. 
. Abnormal muscular habits. 


c. Missing teeth, impactions. 


d 


. Malnutrition. 


e. Malfunction. 
Treatment: Produce lateral growth and some forward growth by using one or mor 


a 
b 


of the following types of appliances. 
. A modified parallel tube appliance for bodily tooth movement. 
. Lingual appliance for gentle, simple tooth movement. 


ce. Labial aligning appliance for general alignment of teeth where stability of 


Type 2.—Protruding maxillary anterior teeth associated with 


anchorage is required. 
retruding mandibular 


anterior teeth. 


Etiology: Mazillary arch. 


. Protruding maxillary anterior teeth associated with habits of thumb- or 
finger-sucking, lip-sucking and biting. 

. Sometimes (primarily at least) associated with adenoids. 

. Mouth breathing, lack of lip function. 

. Abnormal muscle pressure. 

. Inherited tendencies. 


Mandibular arch. 


Treat 


. Similar in etiology and corresponding to Type 1. 

. Too early loss of anterior deciduous teeth. 

. Lack of anterior lateral growth. 

. Missing or impacted premolars, mutilations. 

. Underdevelopment of mental eminence. 

ment: Mazillary arch—HExpand maxillary arch and retract anterior teeth by 
using one or more of the following types of appliances: 


a. Labial retraction arch. 
b. Lingual appliance for widening in premolar region. 
Mandibular arch.—Similar in treatment to Class I Type 1. Develop mandibular 


arch laterally in anterior region and slightly forward by using one or more 
of the following appliances: 

. A modified parallel tube appliance for bodily movement. 

. Lingual appliance for gentle, simple tooth movement. 


+. Labial aligning appliance fur general alignment of teeth where stability of 


Subtypes.—The following are characteristic types of irregularities found in Type 2: 


anchorage is required. 

1, Spaced and protruded maxillary teeth, fairly regular alignment of the 
mandibulars. 

. Irregular protruding maxillary teeth, mandibular anterior teeth crowded. 

. Crowded or slightly protruded maxillary teeth, mandibular anteriors fairly 

regular or crowded with lack of anteroposterior development as a result 

of a too early loss of the mandibular deciduous molars, impacted or 


missing premolars. 
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Treatment of subtype 3: 

Mazillary arch.—Labial alignment appliance for expansion and correction of 
individual tooth position. Retract if protrusion is apparent. 

Mandibular arch.—Move mandibular anterior teeth forward by means of jack- 
screw intermittent force or continuous spring tension molar to canine. Cor- 
rect irregularities of individual teeth with labial alignment appliance. Use 
bite plane for open bite. 


Fig. 3. 


Type 3.—Retruding maxillary anterior teeth associated with protruding mandibular 
anterior teeth. 
Etiology: Mazillary arch similar to Type 1. 
a. Too early loss of deciduous anterior teeth. Lack of growth in anterior 
segment. Bunched anteriors, canines in labioversion. 
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b. Missing lateral incisors. 

ec. Too long retention of maxillary deciduous central or lateral incisors. Lingua! 
eruption of permanent anteriors. 

Mandibular arch. 

a. Mandibular arch in fair alignment. May have spaced and protruded anterior 
teeth. Abnormal tongue pressure often associated with enlarged tonsils. Im 
proper inclined plane locking of incisors. 


Treatment: Mawillary arch. 
a. Expand arch and carry maxillary anteriors forward, jump bite of anterio: 
teeth, open bite temporarily, if necessary, by blocking up molars. 
b. Bridge in missing lateral incisors or close space by drifting posterior teet] 
forward. 


Mandibular arch. 


a. Modified parallel tube appliance as in Type 1. 
b. Labial alignment appliance. 
Lingual appliance. 


Subtypes.—The following are characteristic types of irregularities found in Type 3: 

1, Spaced and protruded mandibular teeth, fairly regular alignment of the 
maxillary ones. 

. Regular or spaced protruding mandibular teeth, maxillary anterior 

crowded. 


bo 
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3. Crowded or slightly protruded mandibular teeth, maxillary anteriors 
fairly regular or crowded, with lack of anteroposterior development as a 
result of a too early loss of the deciduous molars, impacted or missing 
maxillary premolars. 


Treatment: Mazillary arch. 


Move maxillary anterior teeth forward by means of jackscrew intermittent 


force or continuous spring tension molar to canine. Correct irregularities of 
individual teeth with labial alignment appliance. Jump bite of anterior teeth, 
open bite temporarily if necessary by blocking up molars. 

Mandibular arch. 

Labial alignment appliance for correction of individual tooth position. Retract 
if protrusion is apparent. 


Fig. 5 


Summarizing the classification you will note that the same etiologic factors 
and treatment that prevail in Class I Type 1 exist also in Type 2 mandibular 
arch, and Type 3 maxillary arch. And the same conditions which are found in 
the maxillary arch of Type 2 are also found and similarly treated in the man- 
dibular arch of Type 3; needless to say, modifications to meet individual condi- 
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tions in appliance design are always necessary, but the study of type irregulari- 
ties and the correlation of fundamental appliances are a definite aid to the young 
orthodontist who may at times be confused as to the correct type of appliance to 
use. 

Orthodontics, however, will never be regarded as an exact science because o/ 
the individuality of cases; but if we regard our initial procedures as efforts to 
stimulate cell growth in the remolding or formation of the supporting bone of 
the maxilla and mandible rather than an immediate correction of individual toot) 
positions, we may use rather standardized foundation appliances to accomplis!i 
given procedures. If we plan our treatment so as to aid natural growth rather 
than to force it, one may find it necessary to apply stimulating pressures at dif- 
ferent periods according to the growth order of the denture. These initial pro- 
grams of development many times are for the sole purpose of modifying the 
architecture of the supporting bone, little effort being made to correct individual 
tooth positions. When we consider that the alveolar bone atrophies as the 
deciduous rot absorbs and the roots of the permanent teeth are encased in a 
newly formed alveolar bone socket, it becomes quite apparent that correction of 
irregularities of the deciduous denture has little effect upon the permanent 
dentition, except as the pressure applied in an expansion program creates a 
broader design of the supporting bone. 

As we grow older in practice, certain principles become more and more ap- 
parent. The conviction I have is that our supervision is not one of a year or 
so to the end that we correct certain obvious irregularities and then dismiss our 


patient as finished, but a contract to direct the growth phases of the dentures 
from the deciduous set through the transition period and until the completion of 
the permanent dentition. The use of appliances should be restricted to periods 


when natural growth is manifest in certain areas in an effort to ‘‘eatch up’’ 
arrested developments. For the most part our treatments are of a mechanical 
nature. If the retardation in growth has been caused by environmental or 
exherent causes, mechanical treatment will suffice ; however, if the anomaly is a 
result of inherent factors which have inhibited the growth, mechanical means 
may stimulate the immediate development necessary, but we have no assurance 
that these same internal inhibitions will not again arrest growth processes. Fail- 
ure to properly supervise a case after a period of successful treatment often 
results in recurrence of irregularities. 

There are many factors which are commonly spoken of as contributing 
causes in the relapse of a correction. One which I think contributes to many a 
secondary .crowding of mandibular anterior teeth around the age of 10 to 12 
years is the eruption of the mandibular canines. I have not observed much in 
the literature concerning this factor. The eruptive force of the canines is suf- 
ficient to move the teeth of the entire arch. Quite often the canines in their 
eruption have a definite mesiolingual inclination. This results not only in 
crowding and rotation of the four incisor teeth, but also in torsoversion of the 
canines. It is a fact also that disorderly eruption of the canines and premolars 
often restricts the natural space for the canines. Normally if the eruption of 
the premolars precedes that of the canines, ample space is provided for the 
eanine becausé of the greater anteroposterior dimension of the two deciduous 
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molars as compared to the same measurement of the premolars. If, however, the 
canines erupt before the deciduous molars are shed, insufficient space will. be 
provided for the canines, and they will either erupt in a torsi position or foree 
the anterior teeth into a crowded alignment. Supervision and oftentimes ex- 
traction of deciduous molars at this time is necessary. 


The lack of vertical development associated with a deep anterior overbite 


is a complication which we find many times in Class I Type 2. In reviewing the 
zrowth and tooth eruption of the deciduous and permanent dentures we find 
considerable anterior overbite present until the completion of the permanent 
dentition (except for the third molars) at the age of 13 to 14 years. This is a 
natural consequence considering the contact of the gum pads prior to the eruption 


‘f the deciduous anterior teeth and again the length of the permanent anteriors as 
ompared to the shorter deciduous teeth. Two important periods in reducing over- 
hite are: first, the time of the eruption of the premolars, and second, during the 


Fig. 6. 


eruption of the second permanent molars. Complete growth and occlusal con- 
tact of the premolars not only is a factor in establishing anteroposterior relations, 
but also is a definite factor in opening the bite. The second molars occupy a 
posterior position where the slightest over eruption creates considerable opening 
in the anterior segment. They assume their position in the line of occlusion at 
the age of adolescence when the features change from childhood conformations, 
to the more mature angularities of young adulthood. Treatment including the 
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bite plane, intermaxillary anchorage for over erupting the molars, and mounting 
incline plane relations are helpful at this time. Many eases, however, through 
natural tendencies or during correction of irregularities of alignment, will in 
advertently improve in respect to deep overbites (Fig. 6). Lack of vertical! 
growth of the mandible influenced by inherent or inherited tendencies is difficult 
to treat, and a complete correction cannot always be anticipated. 

Experience leads me to make one other observation : the necessity of x-rayine 
the third molars at about the age of sixteen. Too many cases are dismissed a' 
the age of 13 or 14 without knowledge of the position of the third molars. As 3 
result many irregularities are forced in the mandibular anterior teeth (oc- 
casionally in the maxillary) because of the forward inclination of the third 
molars. A checkup at this age bespeaks a friendly interest and many times 
prevents a beautiful result being spoiled because of a few minutes of neglect. 
Extraction of these impactions before damage is done is a rational procedure. 

I would like to quote from a paper I read before this society in Toronto, 
1933, on ‘‘What May Be Considered Rational Methods of Orthodontic Ther 
apy?’’ I consider it a basic principle of treatment. 

The application of mechanical procedure may be divided into three periods; 
‘First, that early period of childhood where the slightest stimulating pressure 
is capable of modifying arch form (from 4 to 8 years in the average child). Age, 
however, is sometimes misleading in considering development. 

**Second, the intermediate period when natural growth must be augmented 
by greater stimulating pressure, plus a certain amount of definite foree. (Age 
8 to 12 years.) 

‘‘Third, the period following the eruption of the permanent dentition, age 
from 12 on, when definite force must be applied to malposed teeth to move them 
into correct positions.’’ 

The first period obviously requires considerable skill and knowledge in know- 
ing when to begin treatment and to what extent mechanical influences will be 
most favorable. It is the period of considerable natural growth. Mechanistic 
force should be applied only in very small amounts and with discretion, so that 
natural impulses will be favored and not obstructed. There may be little actual 
treatment needed at this time; what is required may be only the elimination of 
occlusal disharmony in one or two teeth or the elimination of some slight point 
of interference. When appliances are necessary, anchorage to the second decidu- 
ous molars is always desirable. The length and spread of the roots afford a better 
stimulation for the modification of the supporting bone than that of the partially 
formed roots of the first permanent molar. Development is necessary more often 
in the premolar region than in the first molar position. Lingual appliances for 
gentle application of pressure are often all that is required; however, where 
bodily tooth movement is indicated, a modified parallel tube appliance is recom- 
mended. The appliance may be removed at intervals; and natural growth obser- 
vations as well as the establishment of occlusion through natural eruptive 
processes may be watched. 

The second period is one more closely involved with the transitional period, 
the exfoliation of the deciduous teeth and the eruption of the permanent teeth. 
Here, mechanical force is often required, but the natural forces of growth of the 
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entire arch are still favorable. Individual tooth positions require adjustment. 
If there has been neglect over the earlier years, extreme malocclusion may have 
developed requiring exceptional skill and the utilization of highly organized ap- 
plianees for correction. It is in this group, 8 to 12 years, that we are most often 
called on for treatment. Attention is directed to two phases, first, natural growth 
of the entire arch brought about by inherent factors; second, changes of individ- 
ual tooth position through the application of definite force. 

This may be accomplished for the most part by the lingual appliance ; how- 
ever, it has been my experience that most cases can be aligned more perfectly 
and ean be finished with greater ease by using a labial alignment appliance than 
by attempting the completion of the case solely with a lingual appliance. I 
therefore solder buccal tubes as a part of every lingual appliance. 

The third period is the one most influenced by appliances for correction. 
True, there is growth at this age, but not to the extent of the previous periods. 
The teeth with the exception of the third molars have erupted, and the maloc- 
elusion is established. This is the time which previously was thought to be best 
for correction, but the study of growth processes convinces one that corrections 
are most easily accomplished at the age in which growth occurs—usually prior to 
13 years. Treatment in this period depends upon one’s ability to move teeth 
definitely from one position to another. Application of force and anchorage must 
therefore be more positive and of greater intensity. Lingual appliances are used 
in my practice quite effectively in the early stages of correction, and occasionally 
throughout the treatment, but I feel that the most definite application of force 
during this period is through the correct use of the labial alignment appliance. 
We have many types of these, and I would not for one moment discredit any 
one. They all have merit. It becomes a personal equation as to which appliance 
you learn to use and manipulate with proficiency. 

There are many modifications which become apparent as the operator be- 
comes familiar with the possibilities of the appliance. Time will not permit 
further discussion. The treatment of Class I anomalies is no different from the 
standpoint of development of the individual arch of teeth and supporting strue- 
tures than any other class. The fundamental principles of treatment are the 
same. 

Orthodontic therapy, therefore, represents the culmination of all our 
theoretical knowledge and mechanical training. 

Methods of adjustment are but a means to an end and depend indies upon 
the operator. The mastery of an appliance may take years. It becomes efficient 
in one man’s hands and is inefficient in another’s. I believe the tendency has 
been to change our methods of treatment too often, according to popularity of 
new types of appliances. We are best able to evaluate our successes and failures 
if we have a standardized treatment for similar types of malocclusions, and use 
it judiciously. 
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PRELIMINARY REPORT OF A CASE INVOLVING 
LOSS OF ROOT SUBSTANCE 


History AND TREATMENT 
Francis W. Nasu, D.D.S., Scranton, PA. 


ISTORY .—The patient, a girl 16 years of age, presented a marked maxil 

lary protrusion. She had had previous treatment with appliances for 
approximately three years without improvement being noted in the condition. 
In this period the maxillary right second premolar was removed to aid in the 
correction. Loss of root substance, resorption, was determined toward the end 
of this period and extraction of these teeth was advised. The parents objected 
and upon consultation with a rhinologist were referred to the writer for ortho. 
dontie treatment. 

The child was extremely nervous and her physician advised that this con- 
dition would be helped if the teeth could be corrected. She was quite unhappy 
about her dental situation. 

The maxillary incisor teeth were extremely loose. The mandibular left 
first molar was seriously carious and the parents were advised of the need for 
a new restoration and of the precarious vitality of the tooth. They were also 
told that some further resorption was likely to occur but that it was likely that 
the anterior teeth could be moved to improve function and esthetics and in all 
probability would serve for a number of years. A thorough physical examina- 
tion was ordered as a condition of treatment, and the parents were advised that 
neglect to follow any needed medication would jeopardize the chances of making 
any improvement. Results of this examination are given under the section on 
diagnosis. 

Etiology —tThe thumb-sucking habit combined with a lack of function in the 
bottle feeding and the condition of rickets, are believed to have been the impor- 
tant factors in producing the original deformity. 

Regarding the etiology of the marked resorption of the maxillary anterior 
roots as indicated by the dental radiographs, there was undoubtedly systemic 
involvement but a most important contributing factor also was the extreme dys- 
function of these teeth. In any masticatory action they received a force over 
a long period of time, certainly not conducive to their health. There probably 
was, and is, some resorption in the roots of the other teeth, but it is not grossly 
evident in the dental radiographs. 

Diagnosis.—Gnathostatie denture reproductions, photographs, and lateral 
radiographs of the head as well as dental radiographs were made. 
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In relation to the median raphe plane the denture reproductions showed the 
arches were slightly asymmetrical with slight contraction anteriorly. In relation 
to the orbital plane, the denture was anterior to normal anteroposterior relation- 
ship to the skull; there was a maxillary anterior dental protraction. The molar 
teeth on the right side had moved forward toward the orbital plane. 

There was a general lack of muscle tone. 

The results of the physician’s examination showed anemia, need for calcium 
and phosphorus, and thyroid slightly subnormal. 

Copies of the reports on the case at the time treatment was to be undertaken 
ire presented. 

COPY OF HISTORY OF 
Name——— Referred by Dr. 


\ddress Age 16 
Occupation—Student 

Single. 

Date—Feb. 8, 1938 
Operations—None. 

Patient has one sister and brother perfectly 

well. Was a premature child.) 

Diseases—Rickets, Measles. X-ray—Mouth. 

S. Fever—No. 

Rheumatism—No. History of Cancer—Yes. 
History of T. B.—No. Grandfather died from cancer. 


Injuries—Broken leg. 


Patient is going to school. 
Chief Complaint.—One month went blind for a minute. 
Sleeps well. Almost too much. School is difficult. Urine average. Bowels regular. 


Very nervous. Always nervous. 
Colds 


infrequently. 
Coffee—No. Tea—1 to 2 cups. Smoke—No. 
Painful joints—No. 
Polyuria—No. Polydipsia—Oce. 
Weakness—No. 

Weight—About same. 
Nervous—Yes. 


Weather preferred—No preference. Tongue Sore—No. 
Palpitation—No. 


Cardalgia—No. Edema of ankles—No. Of eyes? No. 
Cough—No. Blood Spitting? No. 

Night Sweats—No. Frequent colds—No. 

Gas—No. Sour Eructations—Occasionally. 
Epigastric pain or burning—No. 

Worse 1 to 2 hours after eat? No. Relieved by eating? No. 
Nausea—No. 
Vomiting—No. 
Constipated—No. Diarrhea—No. Blood in stool—No. Hemorr? No. 

Pain in rt. hypo—Oce. Stabbing pain? No. Transmitted? No. 
Chills—No. Jaundice—No. 

Color of stool—Normal. 


Aleohol—No. 


Nocturnal Enuresis—No. Dysuria—No. 
Itching Skin—No. 

Appetite—Good. 

Sleeps—Good. 


Dyspnea—No. 


Indigestion—No. 


Headaches—Oce. Dizziness—Occ. Vision—F air. 
Falling hair—No. Frequent sore throat—No. 


Stabbing pain in left lat—No. In rt?—No. Blood in urine—No. 

Menst. Reg? Yes. Pain? No. Date January 27. Days—3. Start—15. 
Stopped—Jan. 30. Clots—No. Hot flashes—No. Cold? No. 
Profuse—No. 
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COPY OF PHYSICAL EXAMINATION OF 


Pulse Rad. 72 (Regular) Apical pressure—110/70 
Temperature—97° F. Time—12 :27 Hemoglobin—74. 
Arteries—Negative. 

Height—66” Weight—125% N. Wt. 126. 
Eyes—Negative. L. & A.—Yes. 

Teeth—Protrude. 

Thyroid—Negative. 

Adenopathies—Negative. 

Tremor—Negative. Fingers—Negative. 

Breasts—Negative. 

Heart—Negative. 

Lungs: Chest Movement: Harsh breath sounds. 

Abdomen—Negative. 

Chief Complaint: Teeth. Went blind for an instant. 

Diagnosis.—Anemia. Needs calcium, phosphorus, vitamins D and C. 


R  Dicalecium Phosphate with vitamin D. 
(One three times a day before meals.) 
R_ Tab. Cevitamic Acid 0.025 T. I. D. P. C. 


Fruits, vegetables, beef, and liver. 
Needs a basal metabolism and complete blood count. 


LABORATORY REPORTS OF 


Feb. 10, 1938—Blood Sugar, 90 mg. (Normal 125 to 130 mg.) 
Feb. 10, 1938—Blood Phosphorus, 3.7 mg. (Normal 2 to 5 mg.) 
Feb. 10, 1938—Blood Calcium, 10 mg. (Normal 9 to 10 mg.) 
Feb. 11, 1938—Complement Fixation Test for Syphilis— 

Noguchi Antigen—Negative. 

Cholesterin Antigen—Negative. 

Kahn Antigen—Negative. 


. 16, 1938—Basal Metabolism, Minus 12. 


COPY OF LABORATORY REPORTS OF ———— (LAST EXAMINATION) 


Basal Metabolism—April 1, 1939 
Basal Metabolism Rate—15 
March 27, 1939—Blood Phosphorus—4.5 per cent 
(Normal—3.2 to 4.3 per cent) 
Blood Calecium—6 mg. 
(Normal—9 to 11) 


March 28, 1939—Sedimentation Time—? 


Sedimentation Index—8 
Diagonal Line—Quiescent to slightly active. 
March 25, 1939—Tuberculin Test—Negative. 
March 27, 1939—Complete Blood Count 
Hemoglobin—85 Transitionals—0 
Color Index—0.9 Polymorphonuclear Cells—73 
Red Blood Cells—4,690,000 Eosinophiles—0 
Leucocytes—11,600 Basophiles—0 
Small Lymphs—17 Myelocytes—0 
Large Lymphs—10 Nucleating Reds—0 
Large Monocytes—0 Anisocytosis—0 
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Fig. 1.—Models prior to treatment. 


Fig. 2.—Patient prior to treatment. 
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Fig. 3.—Models of case one year after appliance therapy was started. 


Fig. 4.—Patient one year after appliance therapy was started. 


Excerpt From Physician’s Report—‘‘This patient was started out on a 
fairly heavy calcium and phosphorus therapy regardless of the normal calcium 
and phosphorus in the blood, and also, with vitamins C and D, which I felt was 
indicated. After performing a basal metabolism, I found her thyroid to be 
slightly below normal, and this was given moderate treatment. She is anemic 
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and is getting a moderate dose of iron and liver extract for her blood and a 


maintenance dose of calcium and phosphorus and vitamin D.”’ 

Treatment Therapy Employed.—In view of the history it was decided to 
coneentrate on correction of the maxillary anterior dental protraction, correc- 
tion of the maxillary right posterior teeth and to harmonize the arch forms. 


Fig. 5.—Radiographs of teeth prior to a =" resorption appears in maxillary in- 

Upper teeth—In March, 1938, the following appliances were placed. 
Molar bands, 0.006 inch by 0.017 inch, with ribbon arch tubes buccally, were 
made. Angle bracket bands were placed on canines, lateral and central incisors. 
A plaster impression with these bands in place was taken to construct a Lourie 
high labial arch, using ribbon arch wire for the base and auxiliary wires of 
0.020 inch round wire extending to each of the brackets. The right side of base 
wire was diminished slightly in size to slide in the buccal tube of the maxillary 
right first molar band and to bring rotation of this toooth. Hooks for inter- 
maxillaries were attached to base wire just distal to the canines. The auxiliary 
wires for the canines were arranged to allow distal movement of the appliance. 

Lower teeth_—Molar bands, with ribbon arch tubes buccally, and 0.038 inch 
round wire sections soldered to the lingual surfaces and extending to mesial of 
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the mandibular first premolars, were made for the first molars. Angle bracket 
bands were placed on both mandibular canine teeth. A labial arch wire made up 
of ribbon arch sections from molars to canines, the sections. soldered to 0.022 
inch round wire for the anterior section, was used. 

Large intermaxillary elastics were started on both sides and were worn 
day and night from March 28 to June 18. Elastics were then worn at night 
only. 

In June also the Lourie high labial arch was removed and a labial arch 
consisting of ribbon arch wire from molar to canine on each side, soldered to an 
0.020 inch round wire section for the incisor teeth, was placed. Intermaxillary 
hooks on this wire were soldered to be immediately anterior to the brackets on 
the canine bands. Intermaxillary force was continued at night only. 


Fig. 6.—Radiographs of teeth after one year of treatment. Resorption of roots of anterior 
teeth does not appear appreciably greater. 

Intermaxillary elastics were discontinued entirely in November, i.e., five 
months later. The rotation of the maxillary right first molar was proceeding 
slowly, and it was to give support to this appliance action and not permit any 
adverse action elsewhere, as well as to prevent any relapse during sleep, that 
the elastics had been continued. Tonie lip exercises had been preseribed but 
were not being carried out. 

Most of the appliances were removed in March, 1939, to secure further 
gnathostat reproductions and radiographs, and to determine further appliance 
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therapy. It was not proposed to again place bands on the maxillary incisor 
teeth, but teeth requiring rotation were to be banded to complete the active 
appliance therapy. 

A further physical examination was asked, and the results of it indicated 
the value of checking on these phases. 


» 


4 
| 


Fig. 7.—Left lateral radiograph of the head at beginning of treatment. 
Fig. 8.—Right lateral radiograph of the head at beginning of treatment. 


Results Achieved.—While at the time this report is being made the case is 
under active treatment and a good occlusion has not yet been attained, a much 
better functioning one has been. The gnathostat denture reproductions and 
lateral radiographs of the head indicate that the entire denture is anterior to 
normal in relation to the skull. The anterior dental protraction has been 
remedied to the extent of allowing these teeth to function. The teeth are firm 
in their sockets. Dental radiographs taken at this time indicate that no ap- 
preciable further resorption has occurred. 

There has been very poor cooperation in the performance of exercises to im- 
prove muscle tone. 
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Quoting from the physician’s report on the last physical examination, ‘‘The 
basal metabolism was still low because the patient had stopped taking the thyroid 
which we had advised. This was started again. The calcium had dropped. 
This was also started again. Her blood count was fairly good.’’ 

Prognosis.—It is believed that the result will be favorable enough to have 
made the treatment worth while. Some periodontal trouble may develop in 
later years because of, among other things, the anterior relation of the denture 


to the skull. 


Fig. 9.—Lateral radiograph of head after one year of appliance treatment. It is con- 
ceded that all lateral radiographs shown would have been more helpful had they been taken 


with one of the head positioning devices. 


OBSERVATION AND CONCLUSION 


The peculiarity of the process of resorption is one of the reasons for making 
this report. The teeth in which pronounced resorption was evident were notably 
out of normal function. Had the case been original with the writer, the pro- 
cedure would have been to move the entire maxillary denture posteriorly. The 
circumstances prevailing at the start seemed to make this course unwise. 

Occipital anchorage was not deemed suitable to use in view of the general 
condition of the patient. 
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Erratum 


On page 884 of the September issue of the JOURNAL in the article, ‘‘ Considerations on 
the Mechanics of the Pin and Tube Appliance,’’ by Dr. Peter Adler, the last part of the 


first line on the page should read ‘‘It forms the angle p.’ 
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ETIOLOGY OF DENTIGEROUS CYSTS, MULTILOCULAR CYSTS, 
ODONTOMAS, AND ADAMANTINOMAS 


Max H. Jacoss, M.D., D.M.D., F.I.C.A., Boston, Mass. 


INTRODUCTION 


LINICAL, roentgenologic, and histopathologic study of a large series of 

eases of dentigerous cysts, multilocular cysts, odontomas, and adaman- 
tinomas has disclosed a number of facts having a direct relationship to the 
etiology of these tumors. 

1. These tumors occur most often in the mandible. 

2. These tumors occur most often in the third molar and canine areas. 

3. These tumors occur in conjunction with impacted, unerupted, partially 
impacted, and partially unerupted teeth. 

4. There is no record in the literature of any one of these tumors occurring 
in a mouth with a full set of erupted teeth, unless there was present an impacted 
or otherwise malposed supernumerary tooth. 

Thoma’ believes that a follicular cyst ean occur without the presence of a 
tooth. He believes that an outgrowth from a dental follicle can take place giving 
rise to a follicular cyst in the first, second, or third molar area. 

5. These tumors occur in a mouth with a full set of erupted teeth where 
there is a history of a supernumerary impacted, unerupted, partially impacted, 
or partially erupted tooth having been extracted at some time or other. 

In view of these singular findings, an investigation of the dental follicle or 
sac was made to determine its relationship, if any, to the formation of these 
tumors. 

The dental follicle was considered because : 

1. Every completely impacted and completely unerupted tooth must have a 
complete dental follicle. 

2. Every partially impacted and partially unerupted tooth must have a 
part of a follicle over that area of the crown of the tooth which is within the 
hard or soft structures. 

If it is true that these tumors occur at the site of, or in association with, 
unerupted, impacted or partially erupted teeth, it seems inconceivable that they 
can arise from the tooth structure itself. However, it does seem conceivable that 
these tumors can arise from such structures which contain the elements neces- 
sary to form such entities. 
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The structure most apt to contain such elements is the dental follicle, and 
with this in mind it was studied. 


THE DENTAL FOLLICLE 


To understand its origin, function, and end result, the embryology of the 
dental follicle must be reviewed. 

The tooth structures are derived from the ectoderm and the mesoderm. 
The dental follicle arises from the mesoderm and entirely surrounds the em- 
bryonic tooth which consists first of an enamel organ and dentin papilla. 

Lewis and Stohr? state: ‘‘ After the crown of the tooth is well developed, 
the epithelial sheath, which separates the follicle from the enamel, disintegrates. 
Fragments of the epithelial sheath may remain in the follicular connective tis- 
sue.’’ Other histologists have called attention to epithelial inclusions which may 
at times be found in the dental follicle. 

As the tooth roots develop, the follicle becomes attached below the cemento- 
enamel junction and remains intact until eruption through the alveolus and 
oral mucous membrane has taken place. 

As the developing tooth fills the crypt, the follicle becomes thinned and con- 
sists histologically of internal and external fibrous connective tissue layers be- 
tween which vascular connective tissue is found. The external layer of connec- 
tive tissue is covered by a layer of oral pavement epithelium (Fig. 1). 


Fig. 1.—Oral epithelium covering external connective tissue layer of dental follicle over an 
unerupted tooth. 


DENTAL FOLLICLE WITH EPITHELIUM INCLUSIONS 


We find that the normal dental follicle is composed entirely of connective 
tissue. Occasionally, islands of epithelial cells can be demonstrated in a follicle. 
There are three sources for these inclusions; remnants from the disintegrating 
epithelial sheath, embryonic ectodermal inclusions in the mesenchyma from 
which the follicle develops, and inclusions of cellular elements from the enamel 
organ (Figs. 2 and 3). 
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Most of these epithelial inclusions are undifferentiated cells. They are 
difficult to classify histologically. Some of them resemble ameloblasts, while the 
epithelial inclusions in other follicles resemble undifferentiated squamous cells. 

It is conceivable that any irritation of the dental follicle, such as trauma 
or long continued pressure during the process of eruption may result in pro- 
liferation and multiplication of the enclaved cells, resulting in the formation of 
the specific tumor represented by these cells in the process of differentiation. 


Fig. 3.—Epithelial inclusions (high power). 


If the epithelial islands are derived from the primitive enamel organ and 
proliferation with tumor formation takes place later in life, we may expect to 
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encounter an enameloma or an adamantinoma, depending on those elements in 
the follicle necessary to produce one of these entities. 

If an odontoma is to be formed, it is necessary to have not only epithelial 
inclusions which will form the structures of the tooth or teeth which are derived 
from the ectoderm, but also theoretically, we must have mesodermie inclusions 
from which the dentin and cementum are formed. We, however, have not been 
ab.2 to demonstrate such mesodermiec inclusions. 

Close examination, under high power, of the intercellular tissue in the epi- 
thelial inclusions reveals a type of structure from which it is possible that the 
mesodermie elements may arise. 

If the inclusion cells differentiate into the type necessary to form either a 
dentigerous or multilocular cyst, then these entities arise. 

‘‘Embryologically the connective tissue cells of the dental sae will differ- 
entiate into cementoblasts, fibroblasts, and osteoblasts and form cementum, perio- 
dontal membrane, and alveolar bone respectively.’”* 

We find, therefore, that the dental follicle may contain cells which possess 
all the elements necessary to form the constituent components necessary to 
make up a compound composite odontoma; that is, by proliferation due to some 
irritation, the elements necessary to form denticles, teeth, follicles, and inter- 
dental alveolar bone may be developed. Odontomas may be formed ranging 
from simple to complex type. 


Fig. 4. Fig. 5. 


Fig. 4.—Atrophy of follicle over erupted cusp. 
Fig. 5.—Follicle covering unerupted portions of third molar. 


FUNCTION OF THE DENTAL FOLLICLE 


The function of the dental follicle is twofold. Embryologically, it ards in 
the formation of cementum and alveolar bone. Physiologically, it serves as a 
vascular medium for the nutrition of the developing tooth. It acts as a protec- 
tive device against trauma during the process of eruption and may aid in erup- 
tion of the tooth by causing resorption of the overlying alveolus through the 
action of the osteoclasts. 


END RESULT OF DENTAL FOLLICLE 


As the tooth erupts, the dental follicle thins out. When the first cusp of a 
tooth breaks through the oral mucous membrane, that part of the sae which was 
over the erupted cusp forms the ligamentum cireulare (Orban) (Fig. 4). 

If the tooth erupts partially, the unerupted part of the tooth remains cov- 
ered by the rest of the follicle (Fig. 5). 
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If a completely unerupted or partially unerupted tooth is removed and the 
dental follicle is not-removed with the tooth but permitted to remain in the 
tissues, the follicle will atrophy or undergo fibrosis, if the ligementum circulare 
fails to form. 

If the follicle fails to disappear after the removal of the tooth and happens 
to contain epithelial inclusions, one of the four tumors named above may arise, 
if some form of irritation occurs to cause proliferation of these cells. 

If irritation of the follicle occurs while the follicle and its tooth are com- 
pletely or partially in their crypt, one of these tumors may arise if the irritated 
or stimulated follicle contains epithelial inclusions which will proliferate and 


differentiate. 
The following clinical evidence is presented in support of the above éon- 


tention. 


Fig. 6.—Dentigerous cyst arising from third molar area following extraction of third molar. 


CLINICAL EVIDENCE SUPPORTING THEORY THAT DENTIGEROUS CYSTS, MULTILOCULAR 
CYSTS, ADAMANTINOMAS, AND ODONTOMAS ARISE FROM PROLIFERATION OF 
DENTAL FOLLICLES CONTAINING EPITHELIAL INCLUSIONS 


CasE 1, Dentigerous Cyst.—For a number of years, the patient, A. C., a 
male, aged 48 years, had had recurrent swellings with pain in the right side of 
the mandible. He.was treated by his dentist several times for a subacute peri- 
coronitis around a partially erupted mandibular right third molar. The dentist 
subsequently removed,the tooth. Several years following the removal of the 
tooth, the patient noted.a slowly increasing enlargement of the right side of the 
mandible for which he was referred for diagnosis and treatment. 

X-ray.— X-ray examination disclosed a large, circumscribed area extending 
from the third molar area to below the sigmoid notch of the vertical ramus of 
the right mandible, consistent with a diagnosis of cyst (Fig. 6). 


Diagnosis.—Dentigerous cyst. 
Operation.—The eyst was enucleated and disclosed a thick membranous sac 


filled with semi-gelatinous fluid. The ventroinferior portion of the sae was 
degenerated in places. 
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Discussion.—It seems evident that the recurrent infection around the tis- 
sues of the partially erupted third molar was the irritating influence causing the 
transformation of the dental follicle into a dentigerous or follicular cyst. 


Case 2, Dentigerous Cyst.—Eight years ago, following the removal of an 
abseessed mandibular right second molar, patient, C. A., a female 53 years of 
age, had all of her teeth extracted and dentures constructed. One year later, 
she began to have discomfort and at times soreness in the mandible. Several 
months ago it had been ealled to her attention that her mandible was becoming 
noticeably enlarged. In the meantime she had to have frequent adjustments of 
her lower denture. For some time she had worn the lower denture infrequently. 

Two months ago, her dentist, on examination, found fluctuating areas in the 
mandible and incised them with the return of a clear, straw-colored fluid. There 
was no recession in the size of the jaw. 

Examination.—Examination disclosed a distinct enlargement of the man- 
dible from the molar area on one side to the molar area on the other. There 
were several places where no buceal or labial bone could be felt. There was 
fluctuation in these regions. There was evidence of scarring where incisions on 
the labial surface of the anterior jaw were made. 

X-ray.—X-ray examination revealed rarefaction of the mandible extending 
from molar area to molar area, with expansion of the anterior part. In the 
right mandible, there was a horizontally impacted third molar which showed an 
eroded surface of the crown. The outline of the follicle could be made out 
(Figs. 7, 8, and 9). 

Diagnosis.—Dentigerous cyst. 

Operation.—The cyst was enucleated and the impacted tooth removed 
(Fig. 10). 

Microscopic Examination.—Microseopie examination revealed that the wall 
of the cyst was composed of collagenous connective tissue. One surface of the 
wall was lined by a single layer of flattened epithelial cells and several areas 
showed remnants of a stratified squamous covering. The entire wall was mod- 
erately infiltrated with lymphocytes and plasma cells. In several areas the sur- 
face was composed of granulation tissue which extended rather deeply into the 
wall. This was composed of loose fibrous tissue containing many congested 
capillaries and numbers of lymphocytes, plasma cells, and polymorphonuclear 
cells. There was no acute inflammatory reaction present. No remnants of any 
embryological tooth structures could be distinguished and no tendency toward 
malignant changes was seen (Figs. 11 and 12). 

Diagnosis.—Dentigerous cyst with subacute inflammation. 

Discussion.—It seems evident that the abscessed mandibular right second 
molar was the irritating influence causing the proliferation of the dental follicle 
of the impacted third molar into a dentigerous cyst. 


Case 3, Multilocular Cyst.—Ten years previously, the patient, M. Z., a male, 
aged 40 years, had a mandibular left partially erupted third molar removed 
because of recurrent infection of the tissues surrounding the tooth.. For two 
years, he had had intermittent pain in the left side of the head and face. He 
was advised by his physician to have his teeth examined. X-ray examination by 
his dentist revealed an abnormality in the left mandible. 
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Ezamination.—The mandibular left third molar was missing. The second 
molar was loose but vital as disclosed by vitality tests. The rest of the teeth in 
the left mandible were not remarkable. 

X-ray.—There was a large radiolucent area extending from the vertical 
ramus to the first premolar and from the ridge to the border of the mandible. 
The cortex on the border of the jaw in the third molar area was missing. In 
places, the radiolucency was punctuated by darker areas. Thinned-out septi 
surrounded these lesser regions (Fig. 13) 

Fig. 


Fig. 7.—Right side, dentigerous cyst arising from follicle of impacted molar. 


Fig. 8.—Left side, dentigerous cyst. 
Fig. 9.—Anterior mandible, dentigerous cyst showing expansion of the bone. 


Fig. 10.—Dentigerous cyst from Case 2. 
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Diagnosis —Multilocular cyst. 

Operation.—The cyst was enucleated. 

Microscopic Examination.—Microscopic examination of the cyst wall re- 
vealed it to be covered on one surface by a thin regular layer of stratified 
squamous epithelium. The superficial layers of this epithelium showed consider- 
able parakeratosis, and in places, there was a large amount of piled-up keratin. 
Beneath the epithelium, the connective tissue consisted of densely arranged col- 
lagenous bundles, which were heavily infiltrated with lymphocytes and per- 
meated by numbers of enlarged capillaries. A few monocytes were seen. In 
the deeper surface of one of the cyst walls, there was a fibrin deposition. A 
number of nerves, pigmented macrophages, xanthoma cells, epithelial pearls, and 
giant cells lay in this fibrous connective tissue. The giant cells contained a large 
amount of pink, homogeneous cytoplasm. There were cystic areas within the 
connective tissue, lined by a stratified squamous epithelium, containing a gran- 
ular pink, purple material with an admixture of nuclear debris in their lumina. 


Fig. 11.—Dentigerous cyst (low power). 

Fig. 12.—Dentigerous cyst (high power). 

Diagnosis.—Multilocular cyst. 

Discussion—Evidently, recurrent pericoronitis had caused sufficient irrita- 
tion of the dental follicle to result in proliferation. The tooth had been. ex- 
tracted, but evidently the dental follicle had been permitted to reinain. Assum- 
ing that this follicle contained epithelial inclusions of the type differentiating 
into a multilocular cyst, it is conceivable that, if the follicle had been removed 
at the time of extraction, the cyst would not have been formed. 
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Case 4, Odontoma.—The patient, H. T., was a male, aged 26 years. Several 
years ago it was called to his attention that he had no right mandibular canine 
and first premolar. He did not remember ever having had these teeth extracted. 
He had been told, however, that the mandibular right side was larger than 
the left. 

X-ray.— X-ray examination disclosed a mass in the right side of the man- 
dible composed of a vertically unerupted canine, a deeply impacted premolar 
and several fully formed supernumerary teeth. The mass was surrounded by a 
clearly defined radiolucent ring appearing to have its origin from the impacted 
premolar (Fig. 14). 


Diagnosis.—Odontoma. 


Fig. 13.—Multilocular cyst arising in posterior mandible following removal of mandibular left 
third molar. 


Fig. 14.—Odontoma apparently arising from follicle of impacted premolar. 


Microscopic Examination.—The follicle removed from the impacted pre- 
molar was examined. The section was made up of dense fibrous connective tis- 
sue with underlying layers of loose vaseular connective tissue. There were sev- 
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eral islands of epithelial cells entirely surrounded by connective tissue. Some 
of the epithelial cells were somewhat cuboidal in appearance and others squamous 
in character (Figs. 15 and 16). 


Discussion.—The dental follicle from the impacted tooth of this odontoma 
and the follicles from the impacted teeth of other odontomas were found to con- 
tain these epithelial inclusions. Hypothetically, when remnants of mesodermic 
origin are also present, we have ali the elements necessary to form denticles or 


teeth, and anything which may cause proliferation of these undifferentiated 
cells may cause the formation of an odontoma. 


6 Fig. 15.—Epithelial inclusions found in follicle of impacted premolar from odontoma 
aan 16.—Epithelial inclusions (high power). 

Case 5, Odontoma.—The patient, M. S., a female, aged 35 years, had long 
uoted the absence of her mandibular right molars but had paid no attention to 
it. In the last year or so, it had been called to her attention that the right side 
of her mandible was larger than the left. This prompted her to seek consultation. 
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Examination Examination revealed a visible enlargement of the right 
mandible. Intraoral examination disclosed buccal and lingual bulging of the 
right mandible in the molar area. The mass was hard and nontender and ex- 
tended from the second premolar to the area anterior to the retromolar triangle. 

X-ray.—There was a dense radiopacity extending from the second premolar 
to an unerupted third molar in the ramus. There was a horizontally impacted 
molar in the inferior border of the mandible, directly under the radiopaque mass. 
This mass seemed to arise from the dental follicle of this molar and appeared to 
be made up of small densely circumscribed areas surrounded by more or less 
radiolucent markings (Fig. 17). 

Diagnosis.—Odontoma. 

Operation.—The mass was found to consist of hundreds of denticles ranging 
from the size of a pinhead to the size of a grain of rice. Both the buceal and 
lingual cortices were studded with these denticles which protruded as far as the 
periosteum of the bone. 

The entire mass was removed as far as the horizontally impacted molar, 
which was left to act as a splint against possible pathologic fracture of the jaw. 

Some of the denticles appeared to be composed entirely of enamel, while 
others appeared to be composed of dentin and enamel. Some of the larger 
denticles had tiny dental follicles attached to them, which were surrounded by 


pinpoint enamel formations. 


Fig. 17.—Odontoma arising from follicle of horizontally impacted molar 


Discussion.—It seems evident that some irritation of the dental follicle sur- 
rounding the horizontally impacted molar caused proliferation to occur, with 
formation of this diffuse odontoma. The fact that pinhead denticles surrounded 
each of the dental follicles within the mass is further evidence of the possibility 
of the dental follicle containing these elements necessary to form such an entity. 

Case 6, Adamantinoma.—The patient, A. T., a female, aged 23 years, had 
been deaf and dumb since childhood. Her family noted that her mandible had 
‘‘something wrong with it’’ eight years ago. She did not complain of pain or 
discomfort. For the last two years, her jaw had progressively enlarged until 
it had become so noticeable that consultation was sought. 
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Examination.—Examination disclosed a large buccal and labial bulging of 
the mandible from the molar on one side to the molar on the other side. In 
places the bone was parchment-like, and in other places no bone could be felt. 
The labial plate was entirely missing, and there was some fluctuation. There 
was marked expansion of the anterior jaw. 

Fig. 18. 


Fig. 21. 
Fig. 18.—Adamantinoma, right side, arising from follicle of impacted canine. 
Fig. 19.—Adamantinoma, left side, Case 6. 


Fig. 20.—Adamantinoma ; note impacted canine in symphysis. 
Fig. 21.—Excised tumor with horizontally impacted canine “in situ.” 


X-ray.—X-ray examination revealed a marked radiolucency of the entire 
mandible from molar to molar. The anterior jaw was markedly expanded, and 
there was a horizontally impacted canine in the inferior border of the symphysis. 
The radiolucency was not clearly demarcated and dipped into the lower border 
of the right mandible (Figs. 18, 19 and 20). 
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Dental films showed a series of small cystic areas separated from each other 
by short, broad, radiopaque septi. 

Diagnosis —Adamantinoma. 

Operation.—The tumor was removed by enucleation, followed by cauteriza- 
tion. The tumor was found to be continuous with the dental follicle of the im 
pacted canine (Fig. 


Fig. 22.—Shows variability in size of masses of tumor cells, well-developed but variable 
amount of stroma. 
Fig. 23.—Actively growing region; poor differentiation of enameloblast layer. 


Microscopic Examination.—Microsecopie sections were made from six differ- 
ent portions of the tumor. They were essentially similar, but presented slight 
variations. The proportion of tumor and stroma varied somewhat in different 
regions, but .a no place was the stroma very abundant. In some areas the tumor 
cells, however, were found in large sheets with very meager stroma. In one place 
the periphery of the tumor was included in the section, and the edge of the tumor 
was well demarcated, but there was no tendency to encapsulation. Just outside 
the tumor a small spicule of normal bone was seen. A few places showed dif- 
fuse degenerative and necrotic changes, and here the tissue had a general 
eosinophilic tinge. Here, there were also some congestion and hemorrhage and 
foci of polymorphonuclear infiltration. 
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The degree of differentiation of the tumor cells varied considerably through- 
out. In the best differentiated areas, the picture was that of a compact mass 
of tumor surrounded completely by fibrous tissue stroma. These masses of 
tumor cells were very variable in size, and very pleomorphie in shape (Fig. 22 
They all had the same general internal structure, however. There was a 
peripheral enameloblast layer of cells, in contact with the stroma, which were 
high euboidal cells packed together tightly (Fig. 23). There was a definite 
tendeney for these cells to be vacuolated, and where this was most marked, the 
nuclei were displaced away from the basement membrane. This vacuolization 
if the enameloblast layer appeared as a transition step to the next deeper layer, 
namely, the so-called stellate reticulum zone. In most of the tumor, the latter 


Fig. 24.—Well-differentiated enameloblasts; beginning cyst formation, early 


“pearl” 
formation. 


Fig. 25.—‘Pearl” formation (high power). 


layer comprised the bulk of the cells. Here there was a very loose structure 
composed of what appeared to be a reticulum of stellate cells. The spaces (or 
vacuoles) between the cytoplasmic fibrils were usually larger than either the 
cytoplasm of the cells or the nuclei. The nuclei of the stellate cells were very 
similar in appearance to those of the enameloblast layer, but were slightly more 
rounded. Both had a fairly dense, rather finely divided chromatin network and 
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a definite nuclear membrane. Mitotic figures were very scarce in these cells 
Toward the center there was a change toward keratinization. In many places 
this happened in several independent foci, in the same mass of cells. Sometimes 
these independent foci could be seen to fuse. This keratinization changed in th 
direction of a swelling, hyalinization, and marked increase of eosinophilic stain- 
ing of the cytoplasm of the stellate cells. This change resulted in the close: 
packing of these cells with the obliteration of the spaces between the stellat» 
fibrils. This close packing resulted in a definite tendency to whorl formatio)) 
(Figs. 24 and 25). With this packing there were distortion and fusion. Wher: 
it was looser it appeared as if there were a layer of spindle cells between the 
stellate reticulum and the keratinized cells. 

In most of the masses of reticulum cells there were areas of fusion of the 
above-described vacuoles to form larger empty cystlike spaces (Fig. 26). In 
some places this was so large that it extended to the periphery of the mass of 
cells, and was separated from the surrounding stroma only by the remaining 
layer of columnar enameloblasts. In a few spots an entirely different mechanism 
of cyst formation was exemplified. These were in places where there was a 
large proportion of tumor and a proportionately smaller amount of stroma. In 
such regions there appeared to be islands of stroma surrounded by tumor cells. 
In most areas the stroma was a very loose fibrillary tissue, poorly vascularized 
and containing a sprinkling of lymphoid cells. In these islands of stroma there 
was sometimes such marked edema that the whole had broken down into a eyst 
surrounded directly by the adjacent enameloblasts. 


¥ 


Fig. 26.—Cyst formation in mass of reticulum cells. 


Diagnosis-—Adamantinoma of jaw (M. J. Schlesinger, pathologist). 

Discussion.—Here again, we find a tumor occurring concurrently with an 
impacted tooth. Apparently some irritation of the dental follicle caused it to 
proliferate into an adamantinoma. In some of the dental follicles examined, the 
type of epithelial cells found in the inclusions closely resembled the cells sur- 
rounding the cystic areas of the adamantinoma. 

Case 7, Adamantinoma.—At the age of 21, the patient, M. J., a female, aged 
38 years, had had an impacted mandibular left third molar removed. Eight 
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years later she was operated on for the removal of a tumor mass in the left side 
of the mandible which was diagnosed as an adamantinoma. Two years ago she 
had some trouble with the left mandible but paid no attention to it. The jaw 
kept enlarging until she felt she needed consultation. 


Examination.—Examination disclosed a visible enlargement of the left poste- 
rior mandible. Intraorally, there was a large mass in the third molar area ex- 
tending upward into the ramus and forward to the premolar area. The mass 
was soft but nonfluctuant. In the third molar area no buccal plate could be felt. 

X-ray.—There was a large irregular radiolucent area in the left mandible 

xtending from the first molar to just below the coronoid process. In places the 
‘adiolueeney was made up of small cystlike structures. The entire border of the 
vertical ramus and the ridge of the horizontal ramus as far as the first molar 
rea were destroyed (Fig. 27). 
Diagnosis —Adamantinoma of jaw. 
Operation.—The mass was removed by enucleation and cauterization. 


» 


Fig. 27.—Adamantinoma occurring in area from which an impacted third molar had been 
removed. 

Microscopic Examination.—Microscopie examination of tissue from the jaw 
revealed rounded structures composed of tissue such as is found in an adamanti- 
noma. These rounded structures possessed at the periphery a palisade arrange- 
ment of the cells so that the cells were perpendicular with the border. Within the 
structure groups of squamous cells were seen, some of which were prickle cell in 
type. Definite epithelial pearls were noted. However, in these epithelial pearls 
numerous cysts had formed. Outside the epithelial pearls the tissue had as- 
sumed an edematous appearance, almost myxomatous in type with numerous 
stellate cells present. Some of the structures were so cystic that the cells had 
become flattened, while in other structures the cells were very compact. No 
epithelial cells were seen here, and no myxomatous tissue was noted. The stroma 
about these structures was very compact and was composed of bundles of acel- 
lular collagen fibers. The structures of the adamantinoma appeared to be invad- 
ing this stroma. No mitotic figures were noticed. In one point the stroma was 
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eovered by a moderately thick layer of stratified squamous epithelium which 
was not keratinized. The basal-cell layer was regular and well defined. The 
rete pegs were moderately prominent. A rounded, adamantinomatous structure 
could be seen in close proximity to this epithelium. In another area mucovs 
gland tissue was noted. It was not remarkable. 

Diagnosis.—Adamantinoma of jaw (M. J. Schlesinger, pathologist). 

Discussion.—Here we find a history of an impacted third molar having been 
removed. The dental follicle was not excised and probably contained epitheli:l 
inclusions. Instead of the follicle atrophying, some irritation took place and 
resulted in proliferation with the creation of an adamantinoma. 


CONCLUSION 


A few cases have been presented from a large series of these tumors, each 
with a history revealing the presence or previous removal of an impacted or 
unerupted tooth, deciduous, permanent, or supernumerary. 

If adamantinomas, multilocular, dentigerous cysts, or odontomas are formed 
from the dental follicle and epithelial inclusions, an operation for the removal 
of an unerupted or impacted tooth is not complete with the mere removal of the 
tooth. The dental follicle or sac must be excised also. 
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CONSERVATIVE MANAGEMENT OF IMPACTED OR UNERUPTED 
THIRD MOLARS 


EveEREst J. Wiison, D.D.S., Pa. 


WIDESPREAD opinion held by laymen, and too frequently condoned by 

some dentists, is that. third molar teeth are practically useless. Hence 
the extraction of such teeth, especially when symptoms are present, is rarely 
juestioned. 

The apparent indifference on the part of the general practitioner toward 
he third molar may be due to its relative inaccessibility, the apathy of the pa- 
ient, the time and effort required to convince him that the third molar may be 
aluable, the fact that they are often overlooked, sometimes decaying before 
they are fully erupted. Lastly the impacted third molar not infrequently is the 
‘ause of serious trouble. 

The third molar erupts later in life and is often one of the strongest teeth 
in the mouth. When some of the other molars have been lost the presence of a 
third molar may be very valuable. Many patients have fixed or removable 
bridges attached to third molars that have given excellent service for many 

vears. 

Dentists are well aware of the serious difficulties which may follow the ex- 
traction of a third molar, especially an impacted one. This subject has been 
covered adequately in the dental literature. 

Repeated observation of the unpleasant and often serious results of extrae- 
tion stimulated an attempt by the author to bring the impacted teeth into proper 
alignment. The results were very gratifying. Even if ultimate extraction seemed 
indicated, it was immensely facilitated. 

A report of six representative cases follows: 


REPORT OF CASES 


Case 1.—The patient was a male, 22 years of age. Enough gum tissue was 
removed (novocain) to expose a distal cusp of the impacted tooth (Fig. 1). <A 
16g. pin, with a ring attached, was cemented into the tooth. Not knowihg how 
much pressure would be required to move the tooth, a traction serew was con- 
nected and arranged to push instead of pull. The device was held in place by 
an orthodontic band around the second molar (Fig. 2). The results were not 
entirely successful. The appliance was rather cumbersome, and as the third 
molar started to move, the orthodontic band was pushed off. The work was dis- 
continued for seven months because business called the patient to Europe. Upon 
his return an inlay was substituted for the band. This held the traction screw 
(Fig. 3), and in less than a month it was necessary to change the position of the 
attachment ring in the third molar (Fig. 4) and in five weeks the appliance was 
removed entirely. Fig. 5 is a diagnostic picture taken eight months later. Al- 
though the case was somewhat hurried, the tooth still seems to be perfectly vital, 
normal, and useful after four years. 
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Casre 2.—The patient was a male, aged 28 years. In this case the second pre- 
molar and the first and second molars had recently been extracted because of 
facial neuralgia, possibly due to pressure from the third molar (Fig. 6). The 
patient requested a partial denture. It was decided to try to bring the embedded 
third molar up into proper position. The patient was not aware that the toot), 


Figs. 1 to 5. 


Figs. 6 to 9. 
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was still there, being under the impression that it had been extracted with the 
other teeth. A small amount of gum tissue was removed, as the tooth was entirely 
eovered. The traction screw was impractical in this case. A rustless steel tube 
was cemented into the embedded third molar. A 19g. rustless steel wire was 
fitted into the tube without binding. The wire was carried forward and, the 
‘ront end being bent back on itself (to prevent turning), rested in a recess in a 
‘illing in the first premolar (Fig. 7). The wire could be removed easily and bent 
so that it exerted pressure upward (a lever effect) on the third molar (Fig. 8). 
it required three months (with many interruptions) to bring the tooth up far 
nough to install a fixed bridge (Fig. 9). As the patient did a great amount of 
publie speaking he was very grateful that a partial denture was avoided. The 
ridge has given excellent service for the past three years. 


Figs. 10 to 12. Figs. 13 to 15. 


CasE 3.—This was the only ease with regrettable features. The impacted 
third molar was practically horizontal. The patient, a female, 24 years of age, 
had a great deal of pain at the tooth site. Unfortunately our early x-rays were 
destroyed by accident. One cusp of the tooth was exposed. A rustless steel tube 
was cemented in. A removable 19g. rustless steel wire was then inserted, as in 
Case 2, carried along the buceal surface of the mandibular molar, and allowed 
to rest on a small pin cemented into the buccal surface of the first molar. The 
symptoms of pain stopped immediately under the counteracting pressure of 
the wire, but the 19g. wire was apparently too heavy. The tooth moved very 
rapidly, with the result that it was devitalized and became painful again. The 
appliance was taken off at once (Fig. 10). The tooth was opened, and the 
root canal was treated and filled with a radiopaque antiseptic paste (Fig. 11). 
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In the meantime the tooth had continued to straighten itself without any 
artificial aid and moved from its position in Fig. 10 to the position in Fig. 12 
in a period of seven months. 

CasE 4.—The patient was a male, 21 years of age. It was now realized that 
although an impacted third molar appeared by x-ray to be very firmly fixed and 
difficult to move, in reality such a tooth required no more pressure than a fully 
erupted one. In this case the impacted third molar was too close to the secon 
molar to insert a tube. Accordingly a traction screw was attached to the second 
molar in such a manner as to press against the occlusal surface of the third molar 
(Fig. 13). In three weeks the tooth moved a little way. A short 19g. wire to 
which was soldered a flat tube at a slight angle was then cemented into the toot). 
A 24g. rustless steel wire, the end of which was bent back on itself, was fitted into 
the flat tube. This kept the wire from turning. The other end of the wire rested 
on a lug attached to a first molar. By cementing the flat tube at a slight angle, 
it was possible to bring the traction wire along the buccal surface of the teeth 
out of the way of occlusion. The principle of the method is shown in the diagram. 
Pressure could be applied in any direction desired by bending the traction wire 
(Fig. 14). Profiting by previous experience a six-month period was allowed to 
straighten this tooth (Fig. 15). This method was used in nearly all of the sub- 
sequent cases and proved most satisfactory. The same method was used even on 
a 75-year-old patient, with excellent results. 


A- flattened Tube af Angle 
B - Traction Wire 
C~ Lug cemented in first Molar 


Fig. 13A. 


CasE 5.—A maxillary impacted third molar in a female, 36 years of age, 
caused considerable neuralgic pain. A 19g. wire with small ring attached was 
inserted (Fig. 16). Pressure downward and backward was obtained by means 
of a 24g. rustless steel wire, hooked into the ring, brought forward under a second 
pin in the occlusal surface of the second molar, and hooked over a third pin 
attached near the gum margin of the first molar (Fig. 17). The facial pain 
stopped as soon as pressure was applied. About eight months later the ap- 
pliance was removed (Fig. 18). 
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Case 6.—The patient was a female, 25 years of age. The mandibular third 

molar was entirely covered by gum tissue and had a cavity in the occlusal surface 
(Fig. 19). After removal of the gum tissue the same method was used as in Case 
| with the exception that no retaining ring was cemented into the third molar, 
ut the 24g. rustless steel wire was bent so as to catch under the margin of the 
avity (Fig. 20). There was no history of facial neuralgia, only occasional 
lontalgia. No attempt was made to straighten the tooth beyond the point 
here it could be properly filled (Fig. 21). 


COMMENT 


The chief disadvantages of the methods outlined above are twofold: The 
chanical difficulty of attaching the appliance and the length of time required 
r treatment. However, contrasted with extraction, the procedure appears 
have many advantages. 


Figs. 16 to 18. Figs. 19 to 21. 


In cases of neuralgic pain the speed with which relief was obtained was 
striking. In every case pain was relieved as soon as tension on the unerupted 
tooth was applied, and in no case did the pain return after the embedded tooth 
was straightened. 


The patient experiences no shock of operation. Even when the tooth is com- 
pletely covered the overlying gum tissue is easily removed under local anesthesia. 
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Very rarely was bony tissue encountered in a position which interfered wit), 
the attachment of the pin and flat tube. 

One of the chief criteria for appraising any treatment for embedded third 
molars should include an evaluation of the extent of permanent damage to sur- 
rounding tissues. From this standpoint the methods described here gave entire] 
satisfactory results, except in one case. Our later experience indicates that suc 
complications can undoubtedly be eliminated by the avoidance of undue haste. 

Surgical removal of an impacted third molar is contraindicated in certai: 
patients. In such eases exposure and realignment of the tooth has obvious ad- 
vantages because the removal of a straightened molar becomes a matter of simp] 
extraction. The advantages of having a third molar available for fixed or re- 
movable dentures are too obvious to need further comment. 

When this work was started it seemed that considerable pressure would be 
needed to move an impacted third molar. However, subsequent experience has 
shown that movement of such a tooth in an adult required little or no more 
pressure than is ordinarily employed in orthodontics in a child. One patient 
(not included in the present report) was 75 years of age. The proper alignment 
of an impacted tooth, if accomplished early enough in life, may be of consider- 
able aid to correct articulation of the normally opposing molar. 


SUMMARY AND CONCLUSIONS 


1. A painless method is described for the treatment of impacted third 
molars by an orthodontic straightening procedure instead of extraction. 


2. The patient experiences no shock of operation nor any permanent injury 
to surrounding tissue if manipulation is carried out slowly (4 to 8 months). 
3. Neuralgic pain in all cases was eliminated immediately, and in no ease 


did it return. 

4. Apparently any impacted tooth can be moved by sustained pressure (re- 
gardless of age of patient), even if entirely covered by gum tissue. 

5. The realigned third molar in many eases has been used successfully as an 
abutment for both fixed and removable dentures. 

6. In the younger patient the method helps to balance the articulation and 
to prevent extrusion of the normally opposing molar. 

7. If it is desirable to extract the tooth, the operation is immensely sim- 


plified. 
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LESIONS OF THE TONGUE 


CoLLECTIVE REVIEW 


JAMES BaRRETT Brown, M.D., F.A.C.S., anp Hernz Harrner, M.D., 
Sr. Louis, Mo. 


Ree operative removal of the tongue for carcinoma is seldom done at 
the present time, but it is interesting to note that a large number of authors 
ecommend dissection of the cervical lymphatics if there is any promise of a 
local eure with radium or local operation (twenty-two articles of twenty-six 
eviewed). Such uniformity of opinion points to the conclusion, at least for the 
present, that dissection should practically always be done on the side of the 
involvement and that close watch should be kept on the opposite side so that it 
can be done there too at the first suspicion of metastasis. (This is not suggested 
as a eritical review, but may be of some statistical or reference value to those 
interested in the work. Recognition is due to Dr. George Crile, two of whose 
articles are referred to here, because of his pioneer efforts in dissection of the 
neck for carcinoma. ) 
CARCINOMA OF THE TONGUE 


Roux-Berger and Tailhefer*? of the Curie Foundation of Paris, in a paper 
entitled ‘‘The Removal of Neck Glands in Bucco-Pharyngeal Cancer,’’ state 
that the principle is exposure of the retrostyloid space to remove the jugular 
vein high and easily. They believe that neck dissections should always be done 
unless there is superficial or deep fixation of the glands. And in the eases in- 
volving the tongue, neck dissection is still more important and should be done 
early; and, furthermore, if it could be done routinely early, there would be fewer 
hopeless cases. The scar and disability are recognized as being bad, but they 
are of minor importance in the matter of getting rid of a cancer. The authors 
have removed the digastric muscle twenty-three times without trouble and have 
done 212 operations with only six deaths; all this before 1927. 

Duval" from the Institute of Cancer of Paris, in an excellent article entitled 
‘‘A Point of Technic in the Removal of Neck Glands for Cancer of the Tongue— 
The Operation from Back to Front,’’ expresses the principle of exposing the 
retrostyloid space to get to the jugular bulb and removing all tissue in one block 
from the back, forward. This technique was used at The Institute of Cancer of 
the Faculty of Medicine of Paris for one year without a death and under regional 
block anesthesia. 

Ducuing, Fabre, and Gouzy* of Paris, especially in carcinoma of the tongue, 
expose the retrostyloid space for the jugular ligation by cutting the upper end 
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of the sternomastoid muscle away as well as the digastric and stylohyoid muscles. 
The importance of dissecting the whole neck in one block is stressed, and the 
anterior part of the digastric muscle is removed also. 

It is the custom of Cooper™ to treat the primary carcinoma of the tonguc 
first and allow a period of about four weeks to elapse between the treatmen 
of the primary growth and that of the cervical area. The reason for adoptin; 
this method, which has given satisfactory results, is based upon the necessit: 
of giving the patient the best possible blood and lymphatic supply to the are 
treated. This is an all-important matter. The disappearance of the tumor i 
hampered by the removal of the lymphaties and ligation of the blood vessels, an: 
is, of course, the object of the block-dissection operation on the neck. Therefor 
the treatment of the neck is left until four weeks after the radium treatment o 
the tongue. The local lesion is treated with radium element needles of 1.33 mg 
and the average total dose is 1,200 mg. hours. 

The patient is instructed to appear for examination once every week for four 
weeks when the treatment to the cervical lymph glands is planned out. There 
is no doubt that, in the present state of radium therapy, surgery is to be given 
preference in treatment of the neck. The question does not arise if the glands 
are palpable. In such eases surgical removal is the treatment of choice. All 
enlarged glands are not necessarily malignant, but operation offers the best 
possible chance of preventing metastases. The debatable point is whether one 
is justified in doing a block dissection when glands are not palpable. In the 
author’s experience, it appears that operation under local anesthesia is the 
safer method, and should be carried out in every case four weeks after radiation 
of the primary lesion. Any operation short of a complete block dissection has 
nothing to recommend it. The operation aims at removal of all glands (inelud- 
ing the submaxillary), deep fascia, the sternomastoid muscle, and the internal 
jugular vein. 

When glands are found on both sides, the operation is performed on the 
second side after the lapse of a fortnight, and obviously the internal jugular 
vein must be removed on the more affected side. 

In inoperable cases complete surgical removal is impossible. It is the custom 
to bury needles and hope for the best. This procedure must often be supple- 
mented by injections of snake venom, various hypnoties, and analgesic drugs. 

Searby** maintains that, in the majority of cases of carcinoma of the tongue, 
death is indirectly the result of metastasis to the cervical glands. There is no 
doubt that x-ray therapy acts unfavorably toward the process of metastasis, but 
there is also much evidence that in many cases surgical excision with careful 
clean dissection will prevent metastases or, if they have already developed, will 
remove them. <A cure will depend on the extent of the metastases and the 
amount of direct extension. The primary growth on the tongue can be cured by 
excision if the principles of cancer surgery are applicable. However, if radical 
surgery is not feasible and one wishes to avoid mutilating operations, it is neces- 
sary to fall back on the selective action of radium treatment. It seems that a 
proper dose of radium is capable of melting-away grossly cancers of the tongue, 
even in those advanced cases in which surgical excision would not be possible. 
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Each case, however, must be treated individually. A hard and fast rule is not 
possible. The removal of all teeth before any treatment is started is advised, 
as this is the surest way of avoiding later infections. 

Schurch,** on the basis of surgical and radiologic literature and of personal 
experience, gives a survey of present methods of treating oral tumors. Par- 
ticularly in these tumors, a combination of therapeutic measures is applicable. 
Radiology and surgery share equal importance in this treatment. A close co- 
yperation between these two methods of treatment may be of great value in the 
improvement of the heretofore ungratifying results of treatment. Schurch 
‘onsiders the routine biopsy not to be of great danger and the means of some 
rophylactic measures, such as clearing up precancerous formations (leucoplakia 
nd erythroplasia). Under treatment he discusses electrosurgical methods, the 
pplication of radium (surface application, the implantation of needles, and dis- 
ance radiation), and roentgen therapy. It is here distinetly emphasized that 
he aforementioned type of x-ray therapy is not less effective than electro- 
surgical treatment. The electrosurgical attack should be the first choice for 
small, well-localized tumors. Radium therapy in the form of implantation is 
limited in its use beeause of technical difficulties encountered. The large in- 
iperable tumors are treated by x-ray therapy. Small tumors, especially those 
vith a favorable prognosis, are to be treated surgically as radically as possible. 
In every case radical gland dissection of the glands should be done, preferably 
after x-ray therapy to the region. Only the few, very radiosensitive tumors are 
primarily treated with x-ray therapy. 

Wookey™ summarizes that in 54 per cent of the cases of carcinoma of the 
tongue, the primary disease was controlled by radiologic methods. Sooner or 


later in most patients there was an invasion of the regional lymph glands; and 
it is thought probable that surgical dissection of the glands might wisely be 
done before any enlargement can be demonstrated because this seems to offer the 
best hope of control of the disease in the neck. The results of treatment of other 
intraoral cancers are much more satisfactory than those obtained when the 


tongue is involved. Most of these primary lesions have disappeared under 
‘adium therapy and the results of early and radical dissection are encouraging. 
Operations for removal of portions of the jaw have proved of great value in the 
treatment of a good many of these cases and can be done fairly safely. 
Donati,’* immediately after biopsy and microscopic diagnosis, implants 
radium in the tumor of the oral cavity or pharynx. After at least thirty days, 
to allow for subsidence of all local and general reaction to radiation, the radio- 
resistant lymph nodes in the neck are removed surgically. Two to three weeks 
later a course of x-ray therapy is given to the site of operation. Thirteen patients 
with tumors of the tongue, cheek, and tonsils were treated in this manner with 
good early results, but too recently to permit opinion as to recurrence. The 
very radical surgical management of the usually radioresistant lymph nodes of 
the neck is described in detail with many illustrations. Loeal anesthesia is used 
with intravenous dilaudid-scopolamine preoperative medication. If necessary, 
one may remove the posterior belly of the digastric and the stylohyoid muscles 
to gain the best access to the jugular bulb region. It is impossible to do this 
radical operation bilaterally at one sitting because of ligation of the internal 
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jugular vein and also because of complete removal of the sternomastoid muscle. 
The results with regard to recurrence will have to show whether this very 
radical operation is justifiable. In most instances, the lymph nodes behind the 
sternomastoid muscle are involved; furthermore, the supraclavicular and the 
submental glands must be removed since their status can be determined only 
histologically. Contraindications are retropharyngeal, surgically inoperable 
metastases, and invasion of or adhesions of the metastatic mass to the ecaroti: 
artery. In addition, in the opinion of the author, one must exclude radiuni- 
resistant primary lesions of the buccal cavity and pharynx. The relatively 
metastatic-free cancers of the anterior half of the tongue may be exempt from 
this under careful observation. The method of treatment should be suited to 
the individual ease. 

Seemen* reports a case of a large carcinoma of the tongue with metastases 
in the floor of the mouth and in the submental region in a man 57 years of age. 
The patient had electrocoagulation of the growth four and one-half years ago, 
with removal in layers. The lymph glands were excised and since that time 
there has been no recurrence. 

Stanford Cade’ states Wallace’s summary on glands: 

1. If no glands are palpable, surface radiation is employed. 

2. (a) If glands are palpable but operable, if the condition of the patient 
is good, and there has been a good, local response to treatment of the primary 
growth, they are removed by a block dissection. (b) If removal of glands is not 
advisable, open or closed needling (radium) is employed. 

3. If the glands are inoperable, they are given primary treatment with 
deep x-rays followed by either surface application of radium or needling. 

Results of radium treatment for all kinds and stages of cancer in a total 
of 337 cases: 33.5 per cent of the patients were well from seven to ten years. 

In 225 cases with tongue involvement 33.3 per cent of the patients were 
well from seven to ten years; 18.7 per cent from five to six years, and 11 per 
eent for seven years. The author believes that mass radiation with from 2 to 6 
gm. of radium is best although the method is still in development, and he states 
that ‘‘radiation is a purely local remedy and has no influence on the subsequent 
development or dissemination of the disease.’’ 

Chase’® states that neck dissections should be done if the case is not too un- 
favorable locally ; otherwise, x-rays should be used. No results are given. 

New** gives the following results in 162 cases with involvement of the 


tongue: 
Five-Year 
Survival 
Nodes negative, but dissected 59 29 
Nodes negative, not dissected 40 19 
Nodes positive, and dissected 57 8 
Hutchison?*® advocates block dissection in operable involvements and 
prophylaxis in practically all cases. 
Crile’? ** has obtained five-year cures in 25 per cent of 549 carcinomas 
the buccal cavity, in those cases which, after operation or radium treatment 
the primary growth, underwent neck dissection. 
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Kaplan** uses radium treatment locally for carcinoma and then neck dis- 
section if the nodes are movable and intact. When complete resection cannot be 
lone, as much as possible is removed and the remaining malignant tissue is 
rradiated directly with radon or element of 200 mg. hours per c.c. of malignant 
issue. No results are given. 

Livingston and Lieber*® recommend both surgery and irradiation in 
arcinoma of the tongue, but leave the question of metastasis to others and give 
o results. 

Morow** presents a moderate departure from the usual present-day report 
n eareinoma of the tongue, in ninety-eight cases at the New York Post- 

raduate Hospital. 

His article is summarized, as follows: 

1. All of the cases showed carcinoma microscopically and two-thirds of 
lem were advanced. Neither size nor microscopic grading of the cancers 

oved of much prognostic value among the cases treated surgically ; the opera- 
ve mortality was 26 per cent, but during the last five years it has dropped to 
6.7 per cent. The highest mortality was from 40 to 50 per cent and occurred 
the cases with tongue and gland operation combined. Twenty per cent of all 
' the patients treated surgically survived five years or more; 32 per cent of 
those without node involvement and 11 per cent of those with node involvement 
revealed five-year cures. The best results were obtained when the two-stage 
operation was done, removal of the tongue first and then of the glands. Post- 
operative radiation was not used as a routine measure. Poor local results were 
obtained with radium and surgery, and only 10 per cent primary healing with 
radium alone. Five-year cures should be obtained in 30 per cent of the cases 
without node involvement; in cases with node involvement they will probably 
amount to less than 10 per cent. Successful treatment depends on keeping ahead 
of the disease and this should best be done by routine neck dissection whether 
the glands are palpable or not. 

Eggers’® *° is one of the most enthusiastic authors in favor of neck dissection 
and he states that, even in carcinoma of the tonsil, surgery has a definite place 
in the early cases, and, as soon as the area is clean postoperatively, a radical neck 
dissection should be done on the side involved and then one on the opposite side 
if necessary. (No results are given.) 

Berven,? in Stockholm, has used teleradium treatment in 457 oral cancers, 
with 25 per cent five-year cures. Teleradium is given first, then surgery or 
interstitial irradiation of the residual areas, and neck dissections are resorted to 
if the nodes do not disappear. 

Forssell,?* in Stockholm, reports 113 cancers of the buccal cavity, 75 per 
cent of which were inoperable but gave 18 per cent five-year cures with radium 
alone. In operable carcinoma of the tongue without gland involvement, radium 
treatment gave five-year cures in 55 per cent; operation in the same condition, in 
41 per cent. Gland metastases, if inoperable, are treated by irradiation alone, 
preferably teleradium. If no glands are palpable, operation is not done but the 
teleradium treatment is used; however, Forssell had no patients with cancer of 
the mouth with gland metastases who became well with radiation treatment 
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alone. With combined surgery and irradiation seven of twenty of his patients 
remained alive for three years and two of five for five years. 

Trotter** *° reports pharyngeal growths cured by pharyngotomy, excision 
and neck dissection in some instances. He states that radium treatment migh 
also be used, but he reports operative results because he knows most about them 
An interesting explanation is given of late recurrences depending on loss o 
active immunity to parts of carcinoma left behind after from five to seven years 

Moure*™ gives the following late results of surgical treatment of carcinom: 
of the tongue: of fifty-seven patients operated on, twenty-three survived fron 
two to six years. 

Fraser®® operated on sixty-eight cases of oral carcinoma without gland in 
volvement, 23 per cent of which were reported cured after two years; of thos: 
with gland involvement, 3.8 per cent were reported cured after two years. 

Pfahler and Vastine*’ treated 396 unselected carcinomas of the mouth (noi 
including lips) with radiation with cures in 29 per cent, and with their present 
technique are obtaining 39 per cent. The authors think from 50 to 75 per cent 
of the patients should get well if treated properly by irradiation. 

Blair, Brown, and Byars* * ® * have made neck dissections a routine proce- 
dure in carcinoma of the tongue, and, although it would be best to be sure of 
primary healing from the treatment of the local disease, there have been enough 
inoperable extensions into the neck during a waiting period to indicate that 
the gland removals should be done soon after if not right at the time of the 
radium treatment. Both Butlin and Whitehead practiced preliminary gland 


removal before operating on the tongue, but this urgency has not been found 


necessary. 

Stewart*? advocates narrowing down indications for neck dissection and 
relies mainly on the interstitial treatment method of Janeway and Quick. He 
states further that nearly all patients come in for treatment with glands un- 
involved or hopelessly involved. 

Duffy’® and Quick* present practically the same ideas as outlined under 
Stewart. 

Holmes,”* in fourteen statistical tables of the results of treatment of car- 
cinoma of the tongue, presents the reports of eight large hospitals in the six 
largest provinces of Australia. These hospitals have for a number of years had 
a uniform system of recording cancer cases, and have carefully followed up the 
eases after discharge of the patients. This system of reporting cancer cases 
and following them up had its origin in 1929 after the government had dis- 
tributed its radium. The statistics of the results in treatment of cancer are 
inclusive of the years from 1929 to 1932. The cases are divided on the basis of 
the anatomic site of origin and the extent of the disease, into the following 
groups: 

1. Cancer which is limited to the tongue and shows no clinical evidence of 
involvement of the regional nodes. 

2. Caneer in which the tongue and floor of the mouth are involved without 
clinical involvement of the lymph nodes. 

3. Cases in which there is secondary involvement of the regional nodes 


clinically from a cancer of the tongue. 
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4. Cases in which the cancer of the tongue or floor of the mouth has invaded 
adjacent bone. 

The number of patients falling into Groups 1 and 2 that were treated by 
surgery alone is relatively small; yet the results do not appear as favorable as 
in those treated by a combination of surgery and irradiatiun, or those treated by 
rradiation alone. Of 112 patients in Groups 1 and 2 treated by the various 
methods, 28 per cent were living from three to six years later; of 163 patients 
n Groups 3 and 4 only 7 per cent were living. Twenty-five per cent of those 

hat died had no demonstrable metastases or recurrence. In 40 per cent of these 
he primary lesion of the tongue was probably healed, but the cause of death was 
secondary cancerous growths. In 65 per cent of the patients who died, there- 
ore, the treatment was of value even though death ensued. Of 146 patients in 
‘roups 3 and 4 who died, sixty-one had had healing of their primary lesion at 
ome time, regardless of whether metastases or recurrence had taken place. 
iven if the treatment increased the life expectancy by only one or two years, a 
rood part of the pain and suffering was alleviated by it. In closing, the author 
irges closer cooperation between the surgeon and roentgen therapist because in 
nany eases the best results can be offered by combined surgical and roentgen 
treatment. 
MUSCLE TUMORS 

Morpurgo* described two cases of myoblastoma of the tongue. The first was 
a small benign lesion (after classification of Abrikossoff) without inflammation 
of the tongue. The myoblastic cells were found to lie in the connective tissue 
of the muscle layer and extended into the mucosa up to the epithelial border. 
The muscle bundles were infiltrated by tumor cells. These cells pushed into the 
layers of the internal perimysium and produced atrophy and absorption of the 
striated muscle fibers. In the interstitial tissue about the vessels and nerves, 
the myoblasts formed thick layers of concentrically or spirally arranged bundles. 
The individual myoblasts were most often of short, cylindrical, or plump spiral 
forms with an oceasional oval or round eell. 

Cappell and Montgomery,® in reporting six tumors of striated muscle, dis- 
eussed the classifications. They proposed two groups, rhabdomyoma and myo- 
blastoma. The former are defined as tumors in which a proportion of cells shows 
unequivoeal transverse and longitudinal striations, the latter as tumors in which 
the cells resemble muscle cells but are devoid of transverse striations. In this 
group there were two rhabdomyomas of the soft palate and one myoblastoma of 
the tongue. 

They believe the tongue is one of the most common sites for tumors arising 
from muscle cells, and emphasize the importance prognostically of differentiation 
of rhabdomyomas from myoblastomas. The former, growing from a mucous 
surface, tend to assume a tabulated polypoid form with clubbing of the ends of 
the processes, and the whole mass is suspended from a narrow pedicle. These 
tumors have a tendency toward local recurrence in spite of extensive surgical re- 
moval and are disseminated through lymphatic channels, in this process, like 
carcinoma; regional lymph node metastases are, therefore, the risk. 
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The myoblastomas are generally rounded nodules in the substance of the 
tongue, only slightly raised above the surface. Local removal may be followed 
by freedom from recurrence and apparent cure, although examples of malignant 
nature do occur, as the one case described by the authors. 


CONGENITAL LESIONS OF THE TONGUE 


Kolesov” reported a case of congenital deformity of the tongue and hard 
palate. The deformity consisted in a cleft in the hard palate and in the tongue, 
the latter appearing as a double tongue. In addition, there arose foldlike swell- 
ings of the gums and of the tongue, which, at the age of 6 months, caused 
difficulty in breathing and had to be removed. 


Proskauer*® reported a case of congenital cavernous hemangioma of the 
tongue in a girl 21% years old. On the basis of this case and previously pub- 
lished observations, the author concludes the importance in treating congenital 
tumors which may occur in any part of the body. Morphologically benign, these 
growths may, through their location and growth, become very unpleasant to 
the individual. This is true especially of hemangiomas of the tongue which 
are usually small at birth but grow rapidly at intervals. Early treatment is 
urgent, whether in the form of surgery, chemical means, or some physical agent. 
Total extirpation is the best but not always feasible choice of removal. There- 
fore, eradication is tried by ligature, freezing with carbon dioxide, aleohol in- 
jection, cauterization, electric needling, and radium irradiation. Often results 
are obtained only after using various methods at the same time or in rapid suc- 
cession. 

Kindersley”* reported a large arteriovenous aneurysm, involving the right 
side of tongue, the floor of the mouth, and the submaxillary area, present since 
birth. Division of the lingual, facial, and the superior thyroid arteries gave 
abolition of the thrill which had been present, but, within a few days, the thrill 
reappeared and the tumor was no smaller in size. A very large sinus ruptured 
at reoperation, and to control hemorrhage the common carotid was exposed lower 
in the neck and a tape passed around it. The common carotid was controlled 
by this means and the pack withdrawn, and no appreciable diminution in the 
flow of blood was noticed; therefore, the tape was removed and the hemorrhage 
controlled by a gauze pack. It was presumed, therefore, that some large anas- 
tomosis existed with the vessels of the opposite side. 

Federspiel”’ reports cases of macroglossia producing abnormalities of occlu- 
sion and respiration, and recommends reduction of the size of the tongue by 
marginal excision around the entire edge rather than V-excision, which may be 
applied to either lymphatic or muscular hypertrophies. He cautions that ocea- 
sionally a seeming macroglossia may be due to a dermoid tumor under the tongue. 


CHONDROMA OF THE TONGUE 


Pless** states that chrondromas are common but rarely appear on the tongue. 
Only eight cases have been reported at the present time, one chondroma oc- 
curring at the tip of the tongue; this was described by the author, with three 
illustrations. There was a walnut-sized pedunculated osteochondroma present 
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on the tip of the tongue, which was excised in 1934. The origin of this growth 
was probably attributable to an injury in the form of a tongue bite sustained in 


1918. 
LIPOMA OF THE TONGUE 


Duvoir, Pollet, and Herrenschmidt** reported a case of bilateral and sym- 
ietrical lipoma of the tongue, and reviewed the literature. 
Smith*® states that lipoma of the tongue is very rare, and reports the 
iecessful surgical removal of a huge growth in a woman of fifty-six years. 
TUBERCULOSIS OF THE TONGUE 
From a clinical point of view, Binstok® divides cases of tuberculosis of the 
mgue into three groups. The first includes patients with a positive sputum in 
hich the tuberculous process is often localized near the tip of the tongue, or at 
ie sides where carious teeth have caused slight abrasions. The ulceration is 
iperficial, spread is by continuity, and the progress of the lesions is relatively 
low. When associated with a chronic type of phthisis this form of tuberculosis 
the tongue is very amenable to treatment by deep cauterization or local 
exeision of the uleers. When the ulceration is deep with involvement of the 
ymphatie glands no surgical treatment should be attempted. In these latter 
ases the best method of treatment is with x-rays. The second group consists of 
cases associated with a general dissemination of the tuberculous infection. The 
lesions begin deep in the substance of the tongue, the infection being deposited 
there by one of the numerous arteries; the onset is usually sudden. The tongue 


becomes swollen, but there is no ulceration for a long time; mastication and 
Surgical treatment is contraindicated, 


If the general resistance is poor 
If the resistance is good a tuberculoma of 
The third group includes ulcerations near 


swallowing become extremely painful. 
and only x-rays and analgesics may be used. 
such lesions go on to deep ulceration. 
the tongue forms without ulceration. 
the lingual tonsil, which spread by means of the lymphaties. Such lesions occur 
in phthisieal patients who have undergone operations in the mouth and pharynx, 
such as tonsillectomy or partial excision of the glottis. The few cases reported 
in the literature have been treated by applications of carbon dioxide snow, and 
section of the glossopharyngeal and superior laryngeal nerves to relieve pain. 
Statistics show that cases of tuberculosis of the tongue form approximately 
00 per cent of all the cases of tuberculosis of the mouth cavity. 

Martin® reports the case of a patient with a lesion that he has called 
primary tuberculosis of the tongue because in a thorough laboratory and clinical 
study of the patient-no evidence of tuberculosis was found elsewhere. 

It is of the utmost importance to have a dark-field examination made of all 
long-standing ulcers of the tongue to rule out syphilis. 

Biopsy should be done in all cases of ulcers or lesions of the tongue of any 
appreciable duration or size. 

If the lesion is tuberculous, a eure can be obtained by excision. 

Munro* demonstrated five specimens illustrative of the varied manifesta- 
tions of tuberculous disease of the tongue. 
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He referred to the comparative infrequency of the condition, but pointed 
out that it was not unknown for a patient to seek advice on account of a pain- 
ful ulcer of the tongue, while old-standing pulmonary tuberculosis was over- 
looked. 

In his experience he has never seen a primary case of tuberculous diseas: 
of the tongue. All of his patients showed lesions occurring almost as terminal 
phenomena. No treatment was given. 


SYPHILIS OF THE TONGUE 


Ramond*' reports a case of multiple ulceration of the dorsum of the tongu 
in a patient with a positive Wassermann reaction, pathologie fractures, anc 
Charcot’s joint, which was cured with adequate antiluetic treatment. 

Tsuzuki®’ found that about 70 per cent of ranula eases are syphilitic; for 
example, twenty-three of thirty-two cases were proved to be syphilitie by th 
Wassermann test. Histologically, the syphilitic changes in the cyst wall and th: 
surrounding sublingual glands were seen. Inoculation tests in rabbit testes of 
cyst walls were positive. Syphilitic ranula cysts can be cured easily by simple 
drainage of the cysts and the administration of antisyphilitic treatment. 


INFECTIOUS PROCESSES 


With regard to infectious processes of the tongue, Amit! reported fifteen 
acute inflammations. There were three cases in his series of abscesses at the base 
of the tongue treated by incision and seven of diffuse inflammation which sub- 


sided. He distinguishes between deep phlegmonous infections which require 
immediate surgical treatment and peritonsillar inflammations which are treated 


conservatively. 

Grigsby and Kaplan** conclude from a review of twelve cases that abscess 
of the tongue requires prompt and adequate incision. Because of the precarious 
condition of the tissues surrounding the air passages on account of local in- 
filtration, each patient must be carefully examined before the type of anesthesia 
is chosen. These authors prefer a posterolateral incision because it allows quicker 
healing and there is less chance of hemorrhage. In the twelve cases reviewed, 
there were no complications or deaths. In previously reported cases 3 deaths 
were due to (1) aspiration pneumonia following spontaneous rupture of the 
abscess, (2) acute edema of the glottis, and (3) hemorrhage. 
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Case Reports 


This month we have a case report of an osteoma of the mandible sent in 
by Dr. Messerly of Wheeling, W. Va. 
All contributions should be sent to Dr. Kurt H. Thoma, 53 Bay State 


Road, Boston, Mass. 
CASE REPORT NO. 33 


OSTEOMA OF THE MANDIBLE 
C. D. Messerty, D.D.S., WHEELING, W. VA. 


HE patient, Mrs. F. K., a white woman, aged 65 years, complained of an 

annoyance caused by a hard growth on the lingual surface of the man- 
dible which produced an elevation of the tongue. 

History.—Twenty-five years ago while eating a small fish bone penetrated 
into the gingiva. A physician had to excise some bone in order to remove it. 
Two years later a hard nodule made its appearance and continued to increase 


in size, causing discomfort. 


Figs. 1 and 2. 


Regional Examination.—The mouth was in poor hygienic condition ; there 
were several fixed bridges. All teeth were loose and covered with heavy cal- 
careous deposit; the gingivae were swollen, red, and spongy. A hard tumor 
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was seen attached to the lingual surface of the mandible extending from the 
region of the first incisor on the left to the premolar region on the right. It was 
elevated one-half inch and caused protrusion of the tongue. 

Roentgen Examination.—The intraoral film showed a bony tumor. The 
outline was kidney shaped; it had a fine peripheral cortex and was finely 
trabeculated, as shown in Fig. 1. 

Treatment.—The mouth was placed in a hygienic condition by prophylactic 
treatment, and for two weeks an astringent mouthwash and hydrogen peroxide 
were used at home. The operation included the extraction of all the mandibu- 
lar teeth and excision of the tumor. Under local anesthesia an elliptical in- 
cision was made over the tumor at the upper attachment. The mucoperios- 
teum was detached exposing the bony growth completely. A bone burr was 


used to remove the growth running it the full length as close to the mandible 
as possible. After detaching it, it was removed and the surface of the jaw 
was made smooth with bone files. The alveolar ridge of the entire jaw was 
then trimmed and the wound closed by suture. A very rapid uneventful 
recovery was made, and the jaw was soon in condition to receive a denture. 


The x-ray in Fig. 2 shows the result three weeks after operation. 


Fig. 3. 


Pathologic Examination.—Microseopic examination showed an extremely 
thin cortex from which extended in radial fashion trabeculae of bone at fairly 
regular intervals. Searee branches radiated from these forming an exceedingly 
wide-meshed spongiosa which contained fatty marrow and only a slight amount 


of hemopoietic tissue (Fig. 3). 
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Indicated and Contra-Indicated Extractions in Orthodontic Therapy: Prof. 
Dr. Rudolf Schwarz, Chief of the Orthodontic Clinic, Basle, Ztschr. f 
Zihnerzt. Orthopidie. Beilage z. Zahnarzt. Rundschau 31: 97-104. June, 

1939. 


The author differentiates between two types of extractions for the pur- 
pose of improving malocclusion of the teeth. One consists of the removal of 
individual teeth and allowing nature to bring about the improvement through 
the subsequent drifting of the teeth. The second classification includes those 
cases in which designated teeth are extracted and orthodontic appliances are 
employed to guide the malaligned tooth into the space thus created. 

We should avoid the extraction of incisor teeth for orthodontic purposes, 
warns the author, especially in cases with canine teeth in supraversion. Here 
the adjacent lateral incisor should not be extracted since the result is produc- 
tive of greater disharmonies. In severely fractured incisors in young children 
it is occasionally permissible to extract the incisor and resort to orthodontic 
measures in order to bring the adjacent canine in supraversion to occupy the 
space. In the mandible the space left by an extracted incisor should never be 
allowed to close by itself because of the possible resorption of the thin alveolar 
bone which may lead to subsequent paradontosis. This will not occur in the 
active closure of the space by means of an appliance. 


The extraction of premolars is advocated in cases of crowded anteriors in 
neutroclusion as well as in distoclusion cases. The author shows illustrations 
of the following cases in which extraction was performed: 

Case 1: Boy, 15 years of age. First premolar extracted and canine in 
supraversion brought in to occupy the space. The adjacent lateral which was 
in linguoversion was brought labially, producing an harmonious alignment. 


Case 2: Girl, aged 15 years, Class II, division 2 (Angle). Because the 
relationship of the denture to the face and cranium was in a forward position 
and would have been aggravated by expansion which is customary in such 
cases, the author chose for extraction the first premolar on the right side and 
the second premolar on the left side of the maxilla because they happened to 
have extensive fillings. Treatment for correction of the anterior teeth was 
accomplished in seven months. According to the illustrations shown, how- 
ever, an extensive overbite was still present. 
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On the basis of his investigations in the field of self-correetions for the 
past thirty years the author has come to the conclusion that certain eases of 
listoeclusion which he treated by bringing the mandibular teeth forward into 

normal occlusal relationship with the maxillary arch would have shown 
better results if the maxillary first molars had been extracted. His contention 
s that in those cases where the maxillary arch is in a position of mesial rela- 


ionship to the cranium, the anterior maxillary teeth remain protruded. Ex- 
raction of the maxillary first molars at the proper time, between 11 and 13 
ears of age, according to Schwarz, when the second molars are erupting, 


soduces a favorable effect by the retraction of the maxillary incisor teeth. 
The premolars are allowed to drift distally and the erupting second molar 
s expected to come forward into the place formerly occupied by the first molar. 

The spacing in the region of the premolars is considered by Schwarz as an 
dvantage. Besides being prone to caries, the interproximate spaces of the 
premolars are difficult to reach in patients of this age. Through the spacing 
the incidence of caries is reduced and, furthermore, the spacings close of 
hemselves as time goes on. 

This reviewer has correlated close to 2,000 boys and girls from 15 to 
19 years of age, all of whom had one to all four first molars extracted, and has 
published many findings* which are diametrically opposed to the conclusions 
of Sehwarz. 

We shall simply add at this time that the work of the reviewer shows 
conclusively that the spacing in the premolar region is conducive to caries, 
traumatic occlusion, and gingival affections. The extraction of first molars 
as an orthodontic panacea is now generally regarded as being in the realm 
of empirical diagnosis and treatment. Schwarz’s article provides added proof 


that so-called ‘‘clinical observations’’ are rarely as reliable as scientific 


correlation. 


Chewing as a Technique of Relaxation: By Professor H. L. Hollingworth, 
Science 99: 385, 1939. 


Motor automatisms in great variety have often been explained as ‘‘ten- 
sion outlets.”’ Ties and other accessory movements have been said to be the 
expression of ‘‘inner tensions’’ or perhaps to be the ‘‘symbolic release’’ of 
such tensions. Fidgeting, wriggling, pipe smoking, gum chewing, automobil- 
ing, and various active sports have received a like extenuation. There has 
been, however, little precise definition of the character of these alleged 
‘‘tensions,’’ and experimental evidence of their relief by the collateral activi- 
ties cited is not abundant. 


Without the knowledge of the subjects, special observers watched them 
throughout the working day and periodically rated each on a scale of motor 
restlessness. A restless movement was described as any. motor activity ir- 


*Salzmann, J. A.: Preliminary Report on Tooth Movement After Loss of the First Per- 
manent Molar in 500 Adolescents, INT. J. ORTHODONTICS 23: 662, 1937. 


Idem: A Study of Orthodontic and Facial Changes and Effects on Dentition Attending 
the Loss of First Molars in 500 Adolescents, J. A. D. A. 25: 892, 1938. 


Dental Caries, Published by American Dental Association, pp. 141-142, 1939. 
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relevant to the work being done at the moment. On the whole, decrease of 
some 10 per cent in restlessness was found while the masticatory is in use. 

The workers unanimously report themselves as feeling more relaxed 
while chewing than when nothing is in the mouth or when a candy wafer is 
allowed to melt in the mouth. 

In so far as fatigue means tension the indication is reduced tension when 
the masticatory is in use. Tension in the sense of the subjective feeling of 
strain is reduced from 10 per cent to 15 per cent, while the worker indulges 
in the collateral chewing movements. Collateral activity as chewing may be 
carried with no actual cost of effort to the organism, apparently because of 
the surplus due to reduced motor restlessness. 

Perhaps the best meaning of tension is the direct muscular strain existing 
in parts of the body not immediately occupied with the main occupation. With- 
out exception, in workers during all kinds of work, muscular tension is de- 
creased during the chewing periods. While chewing, parts of the organism 
not occupied with the main task are appreciably relaxed. The relaxation thus 
found was greater in the case of the more ‘‘tense’’ of the workers. With the 
possible exception of work in which a wholly new performance is being 
learned, chewing while working does not interfere with output. In some 
kinds of work, especially number checking and typing, the work is positively 
facilitated. 

The suggested effect on new learning (not yet adequately demonstrated ) 


is especially interesting. Some investigators have found that muscular con- 
traction (tension) is an aid in learning tasks. But all of the results show that 
sustained chewing results in a lowering of tension, however measured. 


In two ways they have measured the energy of the movements made in 
prescribed activities, while the workers were intent only on the accuracy and 
tempo of their work. In all these cases more energy was put into the activi- 
ties of the main occupation while chewing. 

All these results tell a consistent story. The collateral motor automatism 
involved in the sustained use of the conventional masticatory does result in 
a lowering of tension, and the tension thus reduced is muscular. In a sense 
this is only a confirmation of the testimony of the chronic pipe smoker, 
whistler, gum chewer, and watch chain twiddler. His statement is likely to 
be that he does these things when he is ‘‘under strain’’ and that he gets from 
these collateral activities a ‘‘relief from tension.’’ 

Perhaps these results also throw some light on the striking fact that 
during the past ten or more ‘‘tense’’ years the chicle processors have en- 
joyed their greatest prosperity. The results also suggest techniques which 
might be put to good use in ‘‘relaxation therapy.”’ 

In the case of chewing particularly certain other considerations of a 
somewhat more subtle psychologic type may be relevant. The primary func- 
tion of chewing is, of course, the mastication of food. Eating is ordinarily 
a more or less ‘‘quiet’’ occupation. When we eat we sit; random restlessness 
is at low point ; we rest; we relax; and the general feeling tone is likely to be 
one of agreeableness and satisfaction. 
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An important item of the eating situation is chewing. It may well enough 
be that chewing, as a ‘‘conditioned stimulus,’’ brings with it, whenever it is 
sustained, a posture of relaxation. Chewing, in other words, may serve as a 
reduced cue and in some degree redintegrate the relaxation of mealtime. 


The Supplementary Value of the Banana in Institution Diets: I. Effect on 
Growth in Height and Weight, Ossification of Carpals, and Changes in 
Franzen Indices. By Lydia J. Roberts, Ph.D., Ruth Blair, Gertrude 
Austin, and Grace Steininger. II. Capillary Resistance and Reduced 
Ascorbie Acid in the Blood Plasma. Lydia J. Roberts, Ph.D., Margaret 
H. Brookes, Ph.D., Ruth Blair, Gertrude Austin, and Isable Nobel, Ph.D. 
The Journal of Pediatrics 15: 25, 1939. 


Daily addition of two or three bananas to a reasonably adequate diet in- 
dieated distinct advantage. The experimental set made somewhat greater 
vain in weight and height, greater progress in bone ossification (Carter 
Index), greater increase in measurement of arm girth and subcutaneous tissue 
(Franzen Indices), greater improvement in capillary resistance and higher 
level of vitamin C (reduced ascorbic acid). Differences did not always attain 
theoretical statistical significance. However, the fact that the tests were 
made on matched groups of boys ranging from 8 to 16 years of age, living in 
institutional cottages under the care of matrons and that the results ‘‘are 
consistent in direction lends support to the belief that the differences are real 
ones attributable to the supplement. ’’ 

Frances Krasnow, Ph.D. 


Thumb. and Finger-Sucking in Childhood: William S. Langford, M.D., J. 
Pediatrics 15: 459, 1939. 


Finger-sucking is important to the pediatrician because of the concern it 
causes parents. The pediatrician is often at a loss for advice to give regarding 
the occurrence of this symptom in children. He, too, is confused by the mass 
of conflicting ideas as to its harmfulness. This common symptom of childhood 
has been blamed for various deformities of the face, teeth, and hands. The 
alarmists, not content with these local ‘‘bad’’ effects, have maintained that 
finger-sucking is a contributory cause of diseased tonsils and adenoids and also 
of gastrointestinal disorders through the ingestion of bacteria or as a result of 
an inability to masticate food properly because of the dental malocclusion. No 
evidence is offered for the latter ill effects. Children who suck their fingers are 
not any more susceptible to digestive disorders than those who do not. The only 
scientific evidence regarding the production of facial deformities is offered by 
Lewis, who has shown that if a malocclusion does occur, it will spontaneously 
correct itself if the sucking disappears before the eruption of the permanent 
teeth. 

There is no evidence to show that thumb-sucking leads to masturbation or 
is a ‘‘sexual’’ activity in terms of adult genital sexuality. It is pleasurable, yet, 
as Thom says, if this means it is a sexual activity, so is head scratching. 
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Sucking of the thumb or fingers occurs in practically every child during 
the first year of life, especially when hungry. During the normal period of 
hand-to-mouth reaction in the middle and latter months of the first year, it 
occurs as a result of the sucking reflex. It seems to be increased during teeth- 
ing. In a well-fed, happy infant there should be no cause for alarm. There is 
little to be gained by restraints during the first year, and later they are defi- 
nitely contraindicated. 

After infancy, during the preschool years, the symptom is frequently seen 
associated with fatigue, boredom, illness, punishment, and frustrating situations. 
Treatment should be directed toward dealing with any distinct causes of eimo- 
tional dissatisfaction and keeping the child reasonably well occupied. 

In older children the danger of deformity is greater. Here the symptom 
is but a part manifestation of a general emotional immaturity which should not 
be viewed casually. These children call for careful study and an adequate 
broad program of personality and environmental readjustment. 

There is little cause for alarm over this symptom in early childhood. The 
pediatrician should help reassure the parents and aid them in avoiding the 
often harmful battle which ensues when they try to ‘‘break the habit.’’ This 


power contest seems only to intensify the difficulty. 


Book REVIEWS 
Textbook of General Surgery: By Warren H. Cole, M.D., F.A.C.S., Professor 
of Surgery, University of Illinois College of Medicine. Formerly Asso- 
ciate Professor of Surgery, Washington University School of Medicine, 
St. Louis, Ed. 2, Price $8.00, New York, 1939, pp. 1031, D. Appleton- 


Century Co. 


The many changes in the second edition, prepared only three years after 


the first, have greatly added to the value of this textbook. The authors have 
succeeded in bringing the many advances in surgical therapy to the attention 
of the readers, namely medical students and general practitioners, for whom 
this book is intended. A clear and concise picture of the physiology, surgical 
pathology, and therapy of the conditions discussed is afforded by the excel- 
lent manner in which the material is presented. Details of surgical technique 
which are beyond the scope of a textbook of this kind are wisely reduced to 
a minimum. The newer aspects of physiology which form the basis of proper 
preoperative preparation of the patient as well as correct evaluation and 
treatment of postoperative complications have been adequately stressed. 
The more common diseases of the oral cavity are fully discussed within 
the limits of the intended scope of the book. Cognizance has been taken of 
the newer weapons at the disposal of the surgeon, such as sulfanilamide, vita- 


min K; the Miller and Abbott tube, the Wangensteen decompression apparatus, 
and Pavaex therapy. 

The photographs with their excellent captions, and the photomicrographs 
and roentgenographs with which the book is richly illustrated are of great 
value in elucidating the text. The approach of the authors to their task has 
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been guided throughout by the purpose of presenting a book which should 
hold the lively interest of the reader and make the newer conceptions of sur- 
gical physiology and therapy available to the general practitioner. 


H. A. Salzmann, M.D., F.A.C.S. 


Textbook of Pathology: A Correlation of Clinical Observations and Patho- 
logical Findings. By Charles W. Duval, M.D., Professor of Pathology 
and Bacteriology, Tulane University School of Medicine; Chief Visiting 
Pathologist, Charity Hospital, New Orleans; Consultant in Pathology, 
Touro Infirmary, New Orleans, and Herbert J. Schattenberg, M.D., As- 
sociate Professor of Pathology and Bacteriology, Tulane University 
School of Medicine, Visiting Pathologist Charity Hospital, New Orleans. 
Illustrated, Pp. 681. Cloth, Price $8.50. New York, 1939, D. Appleton- 
Century Co. 


The attempt is made here to stress the relationship between pathologic 
physiology and morbid anatomy. With this viewpoint as their premise, the 
authors stress the pathology of the living patient rather than the morbid 
changes to be found in the cadaver. References are confined mainly to 
articles written in the English language, and the student is encouraged to 
seek the sources of the various topics discussed. 

Disease processes as exudation, proliferation, and degeneration are dis- 
eussed as to their nature and manifestation. Of especial interest will be the 
detailed chapter on ‘‘Diseases of the Hematopoietic System.’’ The various 
blood dyserasias have been receiving increased attention from the oral sur- 
geons and those interested in the treatment of oral pathology. Diseases of 
the osseous system have long found discussion in dental literature. These are 
presented here in detail. The book is excellently illustrated throughout and 
a complete index is provided. 


Gross Anatomy: A Brief Presentation of the Macroscopic Structure of the 
Human Body. By A. Brazier Howell, Associate Professor of Anatomy, 
Johns Hopkins University School of Medicine. Illustrated. Cloth, Price 
$6.00. New York, 1939, D. Appleton-Century Co. 


Because of the curtailment of time allotted to this subject in medical 
schools, the author found it worth while to write the present volume in order 
to present the essentials of human anatomy in a coordinated manner. Ortho- 
dontists will find the chapters on general development, the skull, and the 
muscular system extremely helpful. 

This volume does not go into detail when dealing with muscles but gives 
a direct statement on the location, source, insertion, action, and innervation 
that is easy to follow. The practitioner will find the explanations relative to 
the terminology of interest. At present there are three terminologies used 
interchangeably: the basic, the comparative anatomy, and that in human 
anatomy. Howell finds the Latin terminology of the Basle Anatomical 
Nomenclature (B.N.A.) cumbersome and frequently uses English equivalents. 
The book has a good index. 


= 


Editorials 


School Hours and Professional Service for School Children 


NASMUCH as orthodontists spend their lives, for the most part, working with 

children of school age, they have an opportunity to observe the habits and 
thought patterns of modern childhood that very few enjoy. Who is there who 
knows any better of the injustice and even hardship that is worked upon chil- 
dren suffering from physical handicaps by the regimentation and ironclad rules 
set up by modern school systems in the cause of education of the youth? 

Talk to many professional men, medical or dental, whose work brings them 
in contact, day by day, with modern children between the ages of 7 and 14 
years; many of them will tell you that the modern tempo of pedagogic life, as 
applied to childhood, has grown entirely too strenuous and top-heavy for the 
best physical and healthful developmert of the child. They will tell you that 
as the result of restrictions and the highly competitive system of scholasties, 
mental inflation is being much overemphasized to the detriment, in many in- 
stances, of the physical welfare of the individual child. 

The pedagogues answer that observation by pointing with pride to elaborate 
physical education set-ups, including programs of competitive athleties, coaches, 
physical instructors, athletic fields, ete., and that is no doubt as it should be. 
However, what they do not seem to comprehend is that exercise and athletics 
are only one leg of a many-legged stool that supports the physical make-up of 
the human body. They do not seem to understand that a child with a foot 
turned in, chronic sinus, malocclusion, or one of many defects equally important, 
should have these things corrected first and school should come second if there 
must be a choice in their degree of importance along the journey to manhood 


or womanhood. 

Present a child with a physical defect that requires long and systematic 
treatment in order to effect a cure; the mother and doctor are then promptly 
confronted with the major problem of accomplishing such treatment, realizing 
that the time involved and appointments necessary to make such a correction 
are in violent conflict with his school program. Such a situation resolves itself 
for the mother and doctor into a problem something like this. The doctor 
knows he must conduct his treatment for the most part on Saturday mornings 
and in the late afternoon on weekdays, outside of school hours. If the expec- 
tancy of risk in treatment is long and tedious, he is inclined to back off, realiz- 
ing that the risk of success or failure is highly speculative on account of the 
eonflict of time and restrictions of school rules. The mother finds herself be- 
tween two fires—the doctor who has little tolerance for pedagogic resistance 
when important physical matters are involved and the schools whose authorities 
seem to regard appointments with physicians and dentists as nuisances insofar 
as they conflict with school routine. 
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The private school problem has become a major one for most orthodontists 
particularly, because the above conditions are still more intensified in private 
institutions. Many of these institutions keep their students busy either at 
school work or at athletics until five o’clock in the evening of each day. For 
an orthodontist to secure the results he would like to get with this kind of a 
‘“stop watch’’ applied to his efforts is a handicap that few realize as well as the 
man who is to do the work. 

As for military schools, the program of some of them, at least, as regards 
students keeping appointments, particularly with orthodontists, is so severe 
that, in the past, many busy orthodontists have been compelled to make it plain 
that they are unable to assume responsibility of treatment of students under such 
rigid regime. The result of this, insofar as the student is concerned, is that he 
1as been placed in the hands of practitioners with limited experience or in the 
care of someone who will ‘‘follow orders’’ from the military school in question. 
On the other hand, some military schools regard orthodontic treatment as such 
a nuisanee, as it conflicts with the student’s routine program, that orthodontists 
have learned that attendance of their patient at such schools during treatment 
earries with it a high mortality rate insofar as failure of treatment is con- 
cerned. There are schools, however, and good ones too, which do tolerate phys- 
ical routine appointments with doctors. In the main there is great need for 
improvement in this unfortunate condition, for the best interests of children. 

In any event, now, after long years of school authorities becoming increas- 
ingly adamant in their restrictions pertaining to this subject, there is a light on 
the horizon on the West Coast that offers some solace for the future. A bill was 
introduced in the 1935 session of the legislature of the State of California that 
proposed that children may be excused from school for bona fide medical and 
dental appointments without penalty to the child, or without such absences 
serving to detract from the amount of the school budget. 

The bill is now a law in California, but it was secured with difficulty. It 
passed the Assembly, but was killed in the Senate Committee by opposition of 
the State Department of Education. So great was the interest of dentists, 
parents, and many school officials throughout the state that the bill was again 
introduced this year. It passed the Assembly unanimously, and again met 
bitter opposition in the Senate. Two committee hearings were necessary before 
the bill was sent to the floor of the Senate for final vote. Representatives of the 
Department of Education and the California State Teachers’ Association, it is 
said, opposed the measure on the presumption that it set a bad precedent. Strong 
pressure was brought to bear in an attempt to defeat the bill on the floor of the 
Senate, but so great was the demand from organized dentistry and from the 
lay public, through efforts of local groups of the Publie Health League, that it 
passed the Senate on June 9, 1939. 

The text of the bill follows: No absence of a pupil from school for the pur- 
pose of having dental service rendered shall be deemed an absence in computing 
average daily attendance. 


Men practicing dentistry and medicine everywhere hope that the time is 
not remote when each and every state in America will enjoy. like legislation, so 
that children will not suffer the penalty of slapstick and hurried service, due to 
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an overcrowded practice between the hours of three and five o’clock every day, 
and so that they can appraise prospective treatment for a child without being 
compelled mentally to discount in advance the query, ‘‘How much will schoo 
rules pertaining to absence of pupils increase the risk of ultimate success it 
this case?’’ 

California has paved the way for much needed constructive legislation fo» 
the benefit of childhood and has broken down great pedagogic resistance to 
treatment of physical defects in children of school age. School conflict may 
also be somewhat responsible for much of the so-called high cost of professiona! 
care as applied to children, because it has placed a premium on time after 
school and on Saturday morning. There is not much point in promoting grea‘ 
dental care programs for children of school age until there is time available for 
the dentist to do such work other than ‘‘after school’’—the nightmare of al! 
busy professional men who work with children. California professional mei 
are to be congratulated for their part in bringing about such a constructive 


piece of legislation. 
0. #. 


Public Relations 


HUMB through the advertising text that is directed to the dental profession 
pertaining to orthodontic practice; read current articles printed in dental 
journals that are of the type in which the author usually points out that he 


‘*treats only a few of the simpler cases in which the patient cannot afford a 
specialist’’; talk to laymen and educators anywhere, and you are promptly 
confronted with the indisputable fact that both the practice of orthodontics and 
the ability and training of those who practice it are akin to a problem child in 
dentistry. What, if anything, is to be done about it by the profession itself? 

A part of the answer to the problem may be the activities of the Public 
Relations Bureau of the American Association of Orthodontists. This Bureau 
issued its Bulletin No. 1, Oct. 1, 1939, and it was sent to the entire membership 
of the American Association of Orthodontists for their information and perusal. 

Along with the Bulletin there was enclosed a copy of the article entitled 
‘Make Way for Even Teeth,’’ which was reprinted from the Parents’ Magazine 
of September, 1939, at the request of the committee of the American Associa- 
tion of Orthodontists. The Public Relations Bureau also sent a letter with the 
first issue of the Bulletin indicating that a great task is ahead for the committee 
and that in accomplishing their purposes the committee asks for the enthu- 
siastic cooperation of the entire membership of the American Association of 
Orthodontists. It was pointed out in the letter that there is a way to use the 
reprint from Parents’ Magazine. For instance, it was suggested that the idea, 
or blueprint, of the entire plan depends upon orthodontists making direct con- 
tacts with key persons to whom the public turns for advice in matters pertain- 
ing to health education. 

The committee proposes that constituent societies, or possibly members, 
acting on their own initiative bring the reprint to the attention of persons af- 
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filiated with various school and health groups: health officers, public health 
nurses, school administration authorities, child psychologists, ete. 

The committee points out that it desires that the entire membership of the 
American Association of Orthodontists cooperate and provide all the contacts 
possible for the education, guidance, and even protection of the public in this 
work. It is noted by the Bureau that orthodontics is a health service of indis- 
ensable value when its proper standards are upheld, and that its value should 
be brought to the attention of the public at large, in order to gain the prestige 
t deserves. 

The activities of the Public Relations Bureau of the American Association 
of Orthodontists now initiate the first organized effort that has ever been made 
io eall attention of educators, health authorities, the medical profession, and the 
publie to the end results of competent orthodontic practice. This effort has 
en in the making for several years and represents a tremendous amount of 
work on the part of the Chairman, along with those who have been willing to 
sacrifice time and money for the purpose of extending the orthodontic field and 
service, with the thought in view that such efforts assist in making orthodonties 
in important department of all public health service. 

It has been felt by many for some time that orthodontic practice has now 
emerged far beyond the experimental stage and that it needs careful guidance 
in its future trends. Obviously, one of the most valuable and constructive con- 
tributions that can now be made to the future is that the Public Relations 
Bureau of the American Association of Orthodontists enjoys the full coopera- 
tion of orthodontists everywhere in the highly meritorious effort that they are 
now engaged in. If this cooperation is wholesomely contributed, it is reason- 
able to assume that a few years will see orthodonties emerge into the limelight 
of one of the most highly regarded health services possible in child welfare. 

The subject has an important record of achievement and advance behind 
it like the subjects of pediatrics and orthopedics. In medicine, however, it is no 
secret that the publie and even the professions, including many of the dental 
professions, are not familiar with the strides the subject has made. It is 
thought that the Public Relations Bureau, which has made such a magnificent 
start, will assist in carrying the message of orthodontic achievement and pur- 
pose and ideals to those who would most benefit by such information. 

For the benefit of the readers of the AMERICAN JOURNAL OF ORTHODONTICS 
AND ORAL SurGERY, the JouRNAL herewith lists the officers of the Bureau as now 
organized. The Executive Committee consists of T. W. Sorrels, chairman, 
George A. Barker, and Frank Nicolai; the Board of Directors are Frank 
Nicolai, chairman, Norman L. Hillyer, Henry U. Barber, Joseph D. Eby, Sidney 
E. Riesner, J. A. Salzmann, Leuman M. Waugh, and Glenn F. Young. The 
Director is Mr. Dwight Anderson, 2 East 103rd Street, New York City. 

When orthodontists collectively understand that the American Association 
of Orthodontists has made a liberal appropriation of funds for the promotion 
of this work, and when it is realized that efforts are being made unselfishly by 
this committee for the purpose in hand, then will the work and its appreciation 


by the public as a service for children come into its own. 
H.C. P. 


In Memoriam 


Harry L. Morehouse 


Dr. Harry L. Morehouse, one of the early specialists in orthodontics, prac 
ticed in Spokane, Wash., for thirty-two years. He passed away rather suddenl 
at the age of 64 years, after having spent a busy life, mostly practicing ortho 
donties. His motto was, ‘‘He profits most who serves life best.’’ He lived joy 
ously, was full of cheer, and found pleasure in his work. Many youths of hi: 
home city came under his care during his long period of active service in orde) 
to have him relieve their physical defects. 

He was a member of Delta Sigma Delta, the Spokane Dental Society, th 
Washington Dental Society, the American Dental Association, the Pacifie Coast 
Society and the American Association of Orthodontists. He was President oi 
the Spokane District Dental Society and a graduate of the Angle School of 
Orthodontia, St. Louis, Mo., in 1907. Dr. Morehouse was awarded the Certificate 
of the American Board of Orthodonties in 1930. 

Harry Morehouse was born in Ypsilanti, Mich. He attended Grinnell Col- 
lege in Iowa and was graduated from the University of Pennsylvania College 
of Dentistry. He also practiced for a very short time, early in his career, in 
Colorado Springs, Colo. 

Dr. Morehouse will be remembered and respected among the early pioneers 
of orthodontics as a religious, energetic, and tireless worker for the improve- 
ment of practice, and a vigorous contributor to the advancement of the spe- 
eialty. Another man who helped clear the path of orthodontics has gone to his 
reward, and he has left an imprint that will live on to the credit of the specialty. 


American Association of Orthodontists 


The Thirty-Eighth Annual Meeting of the American Association of Orthodontists will be 
eld in Chicago, Ill., May 13 to 16, 1940, at the Edgewater Beach Hotel. All ethical members 
f the dental profession are invited. 

CLAUDE R. Woop, Secretary-Treasurer, 
608 Medical Arts Building, 
Knoxville, Tenn. 


Awarded Certificates of Proficiency in Orthodontics 


The following have been awarded the Certificate of Proficiency in Orthodonties by 

olumbia University during the past year: 
Name and Address Dental Degree From: 

John Dolce, Bronx, N. Y. Columbia University 

Joseph Gould, Cleveland, Ohio Western Reserve University 

Raymond Grace, East Orange, N. J. University of Maryland 

Harley G. Kushel, Rochester, N. Y. Dalhousie University, Halifax 
. Louis P. Lepine, Montreal, Can. University of Montreal 
. Harold Leslie, Toronto, Can. University of Toronto 
. Joseph T. Marder, New York City College of Dental and Oral Surgery of New 

York 

. Vineent P. Marran, Holyoke, Mass. Harvard University 
. John Mayers, New York City Columbia University 
. Walter A. H. Mosmann, North Bergen, Northwestern University 

N. J. 
. Wilbur Prezzano, White Plains, N. Y. Columbia University 
. Herman Rodnick, New York City College of Dental and Oral Surgery of 

New York 

. John Sage, Flushing, N. Y. Tufts College 

Bernard H. Schanbam, Jersey City, Northwestern University 

N. J. 
. Henry Spiller, Buffalo, N. Y. University of Buffalo 
. Maurice Stavin, New York City Columbia University 
. Leo Wagner, New York City Columbia University 
. Donald B. Waugh, New York City Columbia University 


The Journal will publish the names of bona fide graduates of graduate schools of 
orthodontics that are connected with universities and who have completed courses of a year’s 
or more duration. 


Dr. James David McCoy Honored 


Of news interest to orthodontists is the fact that the year book of the Southern Cali- 
fornia State Dental Association, just off the press, has honored a past-president of the 
American Association of Orthodontists. 

Carrying a picture of Dr. James David McCoy on its frontispiece, the year book dedicates 
the issue to him, with the following legend, ‘‘To James David McCoy, whose professional 
activities and attainment have brought national honor and distinction to dentistry in Southern 
California, this volume is respectfully dedicated.’’ 

The year book of the Southern California State Dental Association is issued annually at 
the time of the meeting of the State Dental Society. It contains the program of the current 
meeting along with other interesting facts and items pertaining to the past year of dentistry 


in Southern California. 
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1238 News and Notes 
Dental Educational Films 


Few have done more with modern visual dental educational programs, by the use of 
moving pictures, than has Dr. David Bennett Hill of Salem, Ore. 

It will be remembered that Dr. Hill’s picture, the ‘‘Life of a Healthy Child,’’ gained 
wide recognition in educational circles throughout the country. A number of films, which hav: 
been prepared by Dr. Hill, are available for dental educational groups. Some of the film: 
have been shown by the Public Relations Committee at the American Dental Associatior 
National Convention in St. Louis before health groups consisting of health workers fron 
various parts of the country. These health films were shown in the Auditorium each mornin; 
and afternoon; they were shown also to large groups of school children. 

A synopsis of the most recent releases of Dr. Hill’s work is as follows: 


‘*Prenatal Care.’’—One reel, 450 feet, 16 mm. silent with lecture and guide, sound-on 
film with narrator; illustrates health activities and prenatal care, correct diet, exercise, rest 
regular physical examination and care of the teeth, body and general health. 

‘‘Mother and Child From Birth to One Year of Age.’’—One reel, 450 feet, 16 mm. silent 
with lecture and guide, sound-on-film with narrator; illustrates health activities of the mother 
and child from birth to one year of age; mother’s care, diet, exercise, cleaniness, etc., baby’s 
regular daily schedule, preparation of food, sterilization of food containers, etc., exercise, habit 
training, and medical and dental supervision. 

‘*Child From One to Six.’’—Two reels, 750 feet, silent with lecture and guide, sound-on- 
film with narrator; illustrates activities of the normal child from one to six years of age; 
correct diet, habits, play that develops the mind and the muscles, cleanliness, care cf the teeth 
and body, visits to the doctor and dentist, emphasizing deformed faces and irregular teeth, 
a few of the habits causing these deformities and recommending early treatment, safety first, 
sexual advice by the parents. 


Chicago Association of Orthodontists 


The Chicago Association of Orthodontists will meet Monday evening, Jan. 29, 1940, 
at the Palmer House. Dr. Wm. G. Skillen of Northwestern University Dental School will 
speak on ‘‘ Tissue Changes Incident to Orthodontic Rotation Movement.’’ 


Southwestern Society of Orthodontists 


The Nineteenth Annual Meeting of the Southwestern Society of Orthodontists will be 
held at the Rice Hotel, Houston, Texas, Feb. 18 to 21, 1940. 


R. E. Ouson, Secretary-Treasurer 
1001 Union Nat’l. Bank Bldg. 
Wichita, Kan. 


Examination for Dental Internship 
The Bronx Hospital examination for dental internship will be held on Tuesday, Dec. 26, 
1939, at 8:00 p.m. at the Bronx Hospital, Fulton Avenue at 169th Street, Bronx, N. Y. This 
internship is for a period of one year beginning July 1, 1940. 


Post-Graduate Seminar in Children’s Dentistry 


A fifteen weeks Post-Graduate Seminar in children’s dentistry, sponsored by the 
Tennessee State Dental Association, and the Tennessee State Department of Public Health, has 
just been completed. This course, which is one of the most extensive undertaken by any . 
state, was enthusiastically received and well attended. Approximately four hundred and 
twenty-five dentists registered for the course. 

Five weeks were devoted to each of three districts for a total program duration of 
fifteen weeks. Each district was subdivided into three district centers where the series of 
five lecture-clinics were held on Mondays, Wednesdays and Fridays, respectively. 


Q 
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Each class period consisted of lectures from 10:00 a.m. until 12:00. Following a 
recess of one hour for luncheon the class assembled for open discussion and table clinics 
until 3:00 p.M. The remainder of the afternoon and the following morning were devoted 
+o office consultation and chair demonstrations. 

Dr. Ralph L. Ireland, professor of Children’s Dentistry at the University of Nebraska 
College of Dentistry, was the instructor for the course, and he was assisted by Dr. Walter J. 
Pelton, Passed Assistant Dental Surgeon of the United States Public Health Service. 


Southern Dental Association 


The Southern Dental Association will hold its annual meeting in Chattanooga, Tenn., 
mn Feb. 5 and 6, 1940, at the Hotel Patten. 


Notes of Interest 


Dr. Leuman M. Waugh takes pleasure in announcing that his son, Dr. Donald B. Waugh, 
ias become associated with him in the practice of orthodontics, 576 Fifth Avenue, New York. 

Dr. Frederick Barich announces the removal of his office to Suite 510, 636 Church Street, 
Evanston, Ill. Practice limited to orthodontics. 

Dr. Walter T. McFall announces the opening of his office at 602 Flatiron Building, 
\sheville, N. C., for the exclusive practice of orthodontics, Dr. McFall succeeds Dr. Louis 
Mann, who is retiring from practice in Asheville. 

Dr. John Mason Griffin announces that he has taken over the orthodontic practice of the 
late Dr. J. Howard Furby at 201 North El Molino Avenue, Pasadena, Calif. Dr. Griffin 
still maintains his orthodontic practice and office at 509 Hollywood Security Bank Building, 
Hollywood, Calif. 

Dr. Curtis L. Benight of Denver, Colo., announces that he has continued the practice 
of Dr. Fred W. Beesley, who has retired. Practice limited to orthodontics. 

Dr. Harvey M. Spears of Santa Ana, Calif., has been elected vice-president of the 
Southern California State Dental Association. 

Dr. Samuel J. Lewis, 308 David Whitney Building, Detroit, Mich., announces the assc- 
ciation of Dr. Robert E. Coleman in the practice of orthodontics. 

Dr. Virginia Garth Trembly announces the removal of her offices from 317 Burns Build- 
ing to 607 Exchange National Bank Building, Colorado Springs, Colo. 

Dr. Harvey M. Spears, Santa Ana, Calif., announces that he has succeeded Dr. W. D. Bed- 
ford for part-time practice in Fullerton, Calif. Practice limited to orthodontics. 

Dr. Frederick M. Epley, Flood Building, San Francisco, Calif., announces that he is 
continuing the practice of his late father, Dr. Francis W. Epley. Practice limited to ortho- 
dontics. 

Dr. Jack H. Taylor, orthodontist, announces his association with James O. Lindsey, 
M.D., 1011 Bay Cities Building, Santa Monica, Calif. 

Dr. Vincent P. Marran announces that on Dec. 1, 1939, he will open an office for the 
exclusive practice of orthodontics in Suite 7, 4 Chestnut Street, Springfield, Mass. 

Dr. John A. Rowe announces Dr. Leslie G. Dick as his associate in the practice of 
orthodontics, Medical Arts Building, San Antonio, Texas. 

Dr. E. C. Lunsford and Dr. W. A. Buhner of Miami, Fla., announce that they have 
moved their offices from the Huntington Building to 2742 Biscayne Blvd. Practice limited 
to orthodontics. 

Dr. Frank B. Truesdell, formerly associated with his father, Dr. Blaine Truesdell, in 
Omaha, Neb., has opened an office in the Franklin Building, Richmond, Va., where he will 
engage in the practice of orthodontics. 

Dr. A. K. Toepfer announces the removal of his office from 741 David Whitney Building, 
Detroit, Mich., to 201 National Bank Building, Birmingham, Mich. Practice limited to 


orthodontics. 
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OFFICERS OF ORTHODONTIC SOCIETIES* 


American Association of Orthodontists 


Secretary-Treaswrer, Claude R. Wood ~ ~ ~ ~ ~ ~ ~ Knoxville, Tenpr 


Central Association of Orthodontists 
President, Max E. Ernst St. Paul, Minr 
Secretary-Treasurer, L. B. Higley - - - Iowa City, Iow 
Great Lakes Association of Orthodontists 
Secretary- Treasurer, Richard E. Barnes . Cleveland, Ohi 
Harvard Society of Orthodontists 


New York Society of Orthodontists 


President, Franklin A. Squires. . White Plains, N. Y. 
Secretary-Treasurer, William C. Keller New York, N. Y. 


Rocky Mountain Society of Orthodontists 


Secretary-Treasurer, George Siersma - - Denver, Colo. 


Southern Society of Orthodontists 


President, A.C. Broussard. ~- New Orleans, La. 
Secretary-Treasurer, T. C. Sparks - - - Columbia, 8S. C. 


Southwestern Society of Orthodontists 


Pacific Coast Society of Orthodontists 


Seoretary-Treasurer, Earl F. Lussier. .- - - - - - - - San Francisco, Calif. 


American Board of Orthodontics 


President, Harry E. Kelsey - - . Baltimore, Md. 
Secretary, Charles R. Baker . Evanston, Ill. 
Treasurer, Bernard G. DeVries Minneapolis, Minn. 
William E. Flesher - - . . Oklahoma City, Okla. 
Frederic T. Murlless, Jr. . . Hartford, Conn. 
Oliver W. White Detroit, Mich. 
James D. McCoy. - - . . Los Angeles, Calif. 


Foreign Societiest 
British Society for the Study of Orthodontics 


President, S. A. Riddett 
Secretary, R. Cutler 
Treasurer, H. R. Evans 


*The Journal will make changes or additions to the above list when notified by the 
secretary-treasurer of the various societies. In the event societies desire more complete pub- 
lication of the names of officers, this will be done upon receipt of the names from the 
secretary-treasurer. 

¢The Journal will publish the names of the president and poereeny antuner of foreign 
orthodontic societies if the information is sent direct to the editor, 8022 Forsythe, St. Louis, 


Mo., U. 8. A 
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chromogenic microorganism iso- 
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hood, 1229 (Abst.) 
Fistulas, congenital, of lower lip, 1002 
Forces, orthodontic, measuring of, 817 
Fracture, 1115 
of bones of face, 432 
of jaws, 282 
of mandible, 692 
statistical report of series of, 478 


Subject 


Index 1247 


Fracture—Cont’d 
use of vitallium as material for internal 
fixation of, 920 (Abst.) 
Frenum labii superioris, clinical observa- 
tions relating to normal and ab- 
normal, 646 
labium as problem in orthodontics, 124 


G 


Gangrenous stomatitis, 592 
Genetic analysis in hereditary opalescent 
dentine, 274 
Gingivitis, hypertrophic, 290 
Gould’s pocket medical dictionary, 1018 (B. 
rev.) 
Great lakes association of orthodontists, 605, 
707, 815, 925 
Growth defects, in oral structures, nutri- 
tional corrections as aid in over- 
coming, 115 
face, facts of, 724 
facial, and dental changes, plastic and 
graphic technique for recording, 
1027 
stimulation, extraction of maxillary sec- 
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Hereditary ectodermal dysplasia of anhi- 
drotic type, 1008 
epidermoid cyst of jaws, 673 
opalescent dentine (dentinogenesis imper- 
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retrograthism in anomalies of 
jaws, 757 
retraction complicated by impaction of 
right maxillary incisor, 529 
Margolis, Herbert I., introduction to series 
of articles by, 1025 
Massachusetts dental society, 106, 203, 306, 
396, 1130 
Mastication, physiology of, 205 
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of, to dental caries, 921 (Abst.) 
therapy and mineralization in orthodontic 
treatment, 235 


Ww 
Washington-Baltimore society of ortho- 
dontists, 394 
Wells over Morton: ceriticism of book 


(‘*Triumph Over Pain’’), 187 
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A. M. A. and A. D. A. vs. Wagner health 
bill, 602 

Changing concept of orthodontic problem, 
699 

Dentistry for children, 392 

Dues of the A. D. A., 1021 

Eastern association of graduates of Angle 
school of orthodontia, 1019 

Kansas City meeting of the American as- 
sociation of orthodontists, 497 

Lay dental education with cooperation of 
greater New York bureau for 
dental information, 198 

Modern methods for orthodontic lay educa- 
tion, 923 


New dress for dental journalism, 601 
Nutrition and bone form, 812 
Orthodontic appliances of laboratory origin 


Preliminary comment on meeting of Ameri 
can association of orthodontists, 
1939, 298 

Public relations, 1234 


School hours and professional service for 
school children, 1232 


Side shows at the meetings of the A. D. A.. 
1128 


Thumb-sucking, 97 
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the EXTRACTIO 


HEN THE ANAESTHETIC 
WEARS OFF 


ANACIN 


AIDS IN RELIEVING DENTAL PAIN 
ANACIN is also helpful in 


relieving pain due to headache, 


neuralgia and neuritis. 


Free Anacin sample service to all 
dentists on request. 


THE ANACIN COMPANY 
JERSEY CITY, NEW JERSEY 
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CONTENTS FOR DECEMBER, 1939 


Orthodontics 


Orthodontics as a Life Factor. Spencer R. Atkinson, D.D.S., M.D.Sc., 


Sigmatis 
Pa 


A Comparative Study of Root Resorption in the Human and the Cat. William 
M. Rogers and Harry H. Shapiro, New York, N. Y. 


Some Physical Properties of the Labial Expansion Arch. Dr. Peter Adler, 
Maké, Hungary 


Treatinent of Class I Anomalies. Earl G. Jones, D.D.S., Columbus, Ohio ---- 


Preliminary Report of a Case Involving Loss of Root Substance. Francis W. 


Department of Oral Surgery and Pathology 
Etiology of Dentigerous Cysts, Multilocular Cysts, Odontomas, and Adaman- 
tinomas. Max H. Jacobs, M.D., D.M.D., F.1.C.A., Boston, Mass. —~~~~---~ 


Conservative Management of Impacted or Unerupted Third Molars. Everest J. 
Wilson, D.D.S., Philadelphia, Pa. 


Lesions of the Tongue... James Barrett Brown, M.D., F.A.C.S., and Heinz 
Haffner, M.D., St. Louis, Mo. 


Case Report No. 33. Osteoma of the Mandible. 
Wheeling, W. Va. 


Department of Orthodontic Abstracts and Reviews 


Orthodontic Abstracts and Reviews 


Editorials 


School Hours and Professional Service for School Children 
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Harry L. Morehouse 


News and Notes 
Officers of Orthodontie Societies 
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()uce Again 
Good Wishes 


NOTHER milestone passed 

_] and an open road, full of 

promise, stretching away to 
a horizons is beckoning ahead. May 
Dey the teavel umecth in 
1940, so that when another New Year's 
Day dawns, the twelvemonth, then just 
passed, will linger as a never-to- be- for- 


gotten time of happiness and prosperity. 


BAKER & CO., INC. 
Newark, N. J. 
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DEE 


FOR HEAT TREATING ALL TYPES OF 
GOLD RESTORATIONS 


Conttolled 


Temperature 
Simple 
Practical 


Dependable 


HEAT TREATING on a 
SCIENTIFIC BASIS 


An old principle of metallurgy which states that 
most desirable crystalline transformation of pre- 
cious metals takes place in or around one constant 
temperature has been verified and incorporated in 
the Dee Heatreat Unit. 


Hardness of gold-platinum orthodontia wires lost 
by soldering can be restored by immersion of the 
appliance in this salt bath unit which reaches and 
maintains a constant temperature of 600°-650° Fhr. 


Complete, $4.00 
LITERATURE ON REQUEST 


T M A s J. 
55 EAST 


Preacus 
MANUFACTURERS QEMCUL WASHINGTON ST.CHICAGO 
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DEE 101 BAND MATERIAL 


An All Precious Metal Alloy--Pure Gold Plated 
for Added Protection 


UNUSUAL COMBINATION OF THREE FEATURES: 


1. Precious metal core 
2. Pure gold plating 


3. Low cost 


Makes It the... 


NEW BAND METAL WORTHY of TRIAL 


Working properties ideal as it contours readily 
and “sets” strong. Solders easily, very much like 
high karat gold plate. Has good edge strength 


and high tensile for toughness. 


PRICE §.9§ a Dwt. 


Supplied in Only Two Sizes—1 Foot Lengths 


.007” Thick—.187” Wide for Molar Bands 
.004” Thick—.170” Wide for Anterior Bands 


Try a Length—Your Dealer Can Supply You 


DEE & CO. 


REFINERS DP 55 EAST 
MANUFACTURERS WASHINGTON ST. CHICAGO 
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CLINICAL FINDINGS 
CAPILLARY STUDIES 
TISSUE SECTIONS 


MASSAGE IS VITAL 


Stagnant blood in flabby gums usually tends to re- 
sume a more normal flow when inadequately stimu- 
lated capillaries are aroused by daily use of IPANA 
plus massage. Teeth and gums may once again receive 
more adequate nutriments; removal of waste matter 
may proceed apace. Firmer gums provide a more se- 
cure anchorage for the teeth . . . Brushing with IPANA 
cleans teeth gently and thoroughly . . . Samples on 


request. 


IPANA roorn paste 


BRISTOL-MYERS CO.,19-« St., New York,N. Y. 
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mouth and throat 


) yo! Fine daily tonic for 


Cleansing, stimulating mouthwash and gargle 


K & R 


(Specialists In Orthodontic Wire, Tubing, Tubes and Arches) 


Stainless Steel wire made especially for Orthodontia purposes, Round, Square and 
Rectangular. 

Nickel Silver Wire, Tubing and tubes . . . Round, % Round, Square and Rectang- 
ular. Nickel Silver Nut Stock. 

Stainless Steel and Nickel Silver Alignment Arches. 

Anchor Alloy Seamless Molar Bands formed on mandrils for perfect fit. 
Special size tubing made to order. 


For price list or other information write to, 


K&R 


Transactions of the 


AMERICAN ASSOCIATION OF ORTHODONTISTS 


This volume covers the transactions of the thirty-sixth annual meeting held at Los 
Angeles, Calif., in 1938. 140 pages, well illustrated. Printed on coated paper with 
heavy paper cover. Price, postpaid, $2.50. This volume includes complete list of 
officers and members of the American Association of Orthodontists, committee re- 
ports, and other general information. Also all original papers, case reports and 
clinics given before the meeting. A complete index is included. The C. V. Mosby 
Company, 3525 Pine Blvd., St. Louis, Mo. 


FABRICATOR OF 
Chromium Alloy Attachments 
and Materials 


for use in the technique of 


THE UNIVERSAL BRACKET 
and the Famous Alter Spotwelder 


RET. ALTER 3 P. O. Box 7, 33 Pasadena, California 


“ALTER products are never sold through supply houses” 
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FOR GENERAL ORAL HYGIENE 


THE OXYGEN LIBERATING ANTISEPTIC 
IS THE PREPARATION OF CHOICE 


When all the evidence becomes available, you will discover that 
Vince serves more effectively your purpose of specific therapy in 
oral inflammatory conditions than many other measures you may 
have tried. And Vince will also better serve the needs of the patient 
as a dental and oral cleanser in the home. 

Vince liberates nascent oxygen, but is not a bleach. It cleanses by 
precipitating mucous plaques, it aids in treatment by inhibiting 
the growth of pathogenic micro-organisms. Vince is an excellent 
deodorant. 

If you would like to know sodium perborate at its best, ask for a 
trial supply of Vince. Use it as a powder or paste pack in your office, 
and prescribe it as a dentifrice and mouthwash foe your patient at 
home. You will have reason to be satisfied with Vince because of its 
recognized effectiveness, convenience and pleasing flavor. 


@ VINCE is obtainable in tins of 2, 5 and 16 ounces. 


VINCE LABORATORIES, INC. -123 West 18th Street -New York City 
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RU-FORM Molar Bands are 
not plain metal rings, but sci- 


entifically contoured bands, de- 
signed to conform perfectly to 
anatomy of the tooth. Every Tru- 
Form band is hand-spun and hand- 
polished. The inside surface has a 
velvet finish to insure the cement 
grip. Tru-Form Bands will save 
three-fourths of your operating time 
in your band technique—possesses 
that keen combination of delicacy 
and strength. Remember .. . Tru- 
Chrome is an alloy of rare metals. 


Rocky Mountain Metal Products Co. 


1275 Sherman Street « Denver, Colorado 
MANUFACTURERS OF THE TRU-SPOT WELDER AND ORTHODONTIC MATERIALS FABRICATED FROM CHROME ALLOY 


$4.00 Per Dozen 


5 
rime is precio” | 
seamles® 
gru-Fo => 
rime! \ 
pands Save = 
F 
PRICE... 


American Journal of Orthodontics and Oral Surgery 


Graduate Division 


College of Dentistry, University of Southern 
California 


Graduate Course in Orthodontics Leading to the Degree 
of Master of Dental Science 


The Graduate Division of the College of Dentistry, University of 
Southern California, announces that its next graduate course in ortho- 
donties will begin on February 8, 1940. 

Two types of courses, leading to the degree of Master of Dental Science, 
will be offered, namely, one requiring full-time attendance over a period 
of one calendar year, and the other requiring half-time attendance over 
a period of two calendar years. The curriculum as to subjects, content 
of subjects, and total number of teaching hours is the same for both 
courses. 


For information concerning admission requirements, scope of instruction 
fees, etc., address 


GRADUATE DIVISION 


COLLEGE OF DENTISTRY, UNIVERSITY OF SOUTHERN 
CALIFORNIA 


122 E. 16th Street Los Angeles, California 


The Efficient 
DENTAL ASSISTANT 


By ETHEL COVINGTON, D.H. 


Denver, Colo. 
257 Pages. Price, about $2.00. 


TEACHES ASSISTANT TO BECOME: 


Gracious, Poised, Intelligent, Convincingly 
Efficient Office Manager. 


CONTENTS 


Introduction. Your 
Speech Personality. 
The Dental Secretary. 
Professionalizing the 
Office. Personal Hy- 
giene. The Tooth- 


The lessons described in this book are designed to make 
life much easier for many dentists, relieve the first few 
weeks of utter confusion for many girls, and provide 
some new ideas and fresh enthusiasm to assistants who 


Building Process. 
The Deterioration Pro- 
cess. Dentistry for 
Children. The Resto- 
ration Process. The 
Art of Creating Good 
Will. Conclusion. 
Glossary. Bibliogra- 
phy. 


have been in dental offices for a number of years. 
These lessons are the results of years of experience in 
dental office, discussions in study groups with other den- 
tal assistants, conversations with dentists, and a grow- 
ing conviction that, if given a thorough background in 
what is expected of her both as to duties and person- 
ality, a girl may then be released to learn advanced 
technics which her employer may wish her to perform. 


THE C. V. MOSBY COMPANY 
3525 Pine Blvd., St. Louis, Mo. 
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squiss TOOTHBRUSH 


afford maximal 
teeth. 


designed to 
y in cleansin 


is specially 
accessibilit 


tates 
lingual sur 


you'll see 


SQUIBB DENTAL CREAM - 


Just as there are certain things you 
expect of a toothbrush, so there are 
certain factors that influence the 
choice of a dentifrice for use by your 
patients. 

You expect a dentifrice to clean and 
polish teeth safely and effectively. You 
expect it to be free from harmful 
abrasives and astringents. 

Squibb Dental Cream meets these 


SQUIBB TOOTH POWDER 


requirements, for this smooth, creamy, 
pleasant-tasting dentifrice contains 
nothing which might injure the teeth 
or the delicate mucous membranes of 
the mouth—yet it cleans safely and 
effectively. 

Patients who prefer powder will 
enjoy Squibb Tooth Powder. It pro- 
vides the ‘same scientific advantages 
as Squibb Dental Cream. 


E-R: SQUIBB & SONS, NEW YORK 


MANUFACTURING CHEMISTS TO THE MEDICAL AND DENTAL PROFESSIONS SINCE 1858 


7 
GOES PLACES 
The «mouth-mirror” angle 
places the back molars 
within reach and facili- 
the difficult 
faces of incisors 
examine its design and 
‘ why it’s SO effective- | 
The thin metal shank DO — brush you will like to use yourself 
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Typography by Composition Service, Inc. 


NEVER 


a THE World War, approximately 17,000,000 
men were killed. 

A few more million people—many of them 
children—died from starvation or undernourish- 
ment. 

But more human things were killed than 
white crosses tell of. 

The great things that millions of fine and 
promising young men might have accomplished 
had they lived were buried within their bodies. 

The kind of hope that buoys men’s hearts was, 
for many thousands, killed forever and replaced 
with bitterness and disillusion. 

The Faith nations once had in each other was 
killed; culture and art stood still, ideals died; 
truth was buried deep under lies and con- 
scienceless propaganda. 

And what did the world gain from this colossal 
sacrifice? 

Nothing, 
end war” ended only peace. 


absolutely nothing. The “war to 
Some part of the 


AGAIN! 


world has been at war every single day since 


that tragic August afternoon in 1914. There 
was no true victory, no lasting gain, no real 
conquest for anyone. 

World Peaceways is an aggressive, business- 
like force for peace and against war. We refuse 
to accept the defeatist philosophy that “war is 
inevitable” for the United States. 

We're realistic enough to favor proper arma- 
ments, but idealistic enough to believe that 
nations, in their dealings with other nations, 
need not continue to act as if they were intent 
to prove that man is descended from the ape. 


If you feel in your heart as we do in ours— 
that another war would bankrupt America 
physically, morally, and economically, whether 
we won or lost—we urge you to sit down this 
minute and write to us! 


+ + + 


Address World Peaceways 
103 Park Avenue, New York City 
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Ready in March 


LABIO-LINGUAL TECHNIC 


A DESCRIPTION OF THE LABIAL AND LINGUAL 
APPLIANCES IN TREATMENT OF MALOCCLUSION 


Include This Book 
in your Budget 
for 1940 


You should definitely plan to 
include this book in your 
1940 budget. The result of 
years of intensive efforts on 
the part of the authors, this 
book merits a place in your 
working library. Send for 
your copy now so that you 
may be assured of getting 
one of the first to come from 
the press. Probable publi- 
cation date: March, 1940. 


RESERVE Your 
COPY NOW! 


E C. V. MOSBY CO., 


Gentlemen: 
LINGUAL TECHNIC.” 
charge my account. 


3525 Pine Blvd., St. Louis, Mo. 


Reserve for me a copy of the new book by Oliver, Irish and Wood on “LABIO- 
Send my copy as soon as this book is off the press. 
(Probable price, $12.50). 


By OREN A. OLIVER, RUSSEL E. IRISH, and CLAUDE R. 
woobnD. 520 PAGES. 300 ILLUSTRATIONS. PRICE, 
ABOUT $12.50. 


According to the late Martin Dewey, 95% of all malocelu- 
sions can be successfully treated with the labial and lingual 
appliance. The remaining five per cent can be handled 
most efficiently by a combination of the labial-lingual 
technic. This new book describing these appliances is pos- 
sibly the most important contribution that has been made to 
the science of orthodontics since Edward H. Angle announced 
to the world the basic principles upon which the diagnosis, 
classification and treatment of malocclusion depend. The 
authors have put in concrete form the technic of the labial 
and lingual appliances, giving a step by step description of 
the introductory phases, construction, and use of the appli- 
ances. 


CHAPTER HEADINGS 


. Impressions and Materials. 11. Attachment Bands. 


. Boxing, Poufing, and 12. The Lingual Appliance. 
Separating Impressions. 

_ ‘The Work Model. 3. The Labial Appliance. 

. Inter- and Intra-Maxillary 
and Mandibular Hooks. 


. Trimming, Finishing, and 
Duplicating Record Models. 


5. Materials and Accessories 
for Appliance Construction. 


. The Occlusal Guide Plane 


. Incisal Guide Planes and 
struments. 
the Occlusal Crib. 


7. Practical Soldering Exer- 


cises. . Descriptive Definitions of 
Terms in Chapter 18. 
Separation. 


. Anchorage. 3. Auxiliary Attachments. 


Lingual Appli- 
Space Mainte- 


9. Using the 
ance for 
nance, 


. Band Construction, Tube 
Placement, Band and Work 
Model. 


MJ 


You may 
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HODGEN-SHELL DENTAL MATERIALS 


By JOHN S. SHELL, B.8., M.A. 


Director of Research and Development, Thomas J. Dee & Company; Formerly Assistant 
Professor of Chemistry, and Metallurgy, College of Dentistry, University of California. 


413 pages, with 86 illustrations. Price, cloth, $4.50. 


HIS work is the outgrowth of Hodgen’s Practical Dental Metallurgy 

which for more than forty years has served the dental schools as a text- 
book, the dental profession as a reference book, and the various state boards 
of dental examiners as a standard for qualification. 


TABLE OF CONTENTS: Introduction—Characteristics of Metals—Theory of Alloys 
—Metallography—Low Fusing Base Metals—High Fusing Base Metals—Noble Metals— 
Gold—Mechanical Properties of Metals—Gold Alloys Used in Dentistry—Base 
Metal Substitutes for Gold in Dentistry—Heat Treatment of Dental Alloys—Chemical 
and Electrochemical Reactions of Dental Alloys—Amalgams—Dental Castings— 
Pyrometry—Refractory Materials—Heating Equipment—Dental Porcelain—Dental 
Cements—Vulcanized Rubber Dentures—Synthetic Plastics—Organic Technique 
Materials—Tables of Weights and Measures. 


THE C. V. MOSBY COMPANY—3525 Pine Boulevard—St. Louis, Mo. 


A Handsome Permanent Binder for the 
American Journal of Orthodontics 
3 and Oral Surgery 


onty $1:25 


The ONLY binder that opens flat as a bound book! 

Made of durable imitation leather, it will preserve your 

journals permanently. Each cover holds 12 issues, one 

volume. Do your own binding at home in a few min- 

utes. Instructions easy to follow. Mail coupon for 
full information and binder on 10-day free trial. 


MAIL COUPON TODAY ~~~ 


SUCKERT LOOSE LEAF COVER CoO. 
234 W. Larned St., Detroit, Michigan 


&#& This December num- 
ber contains the index for 
the last six issues. Bind 
your volume now. 


Mail postpaid binders for American Journal 


of Orthodontics and Oral Surgery for years ~--~------ 
Will remit in 10 days or return bindings collect. 


Name 


Address 
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Ready NOW! 
NEW 5th EDITION 


DISEASES of 


... +. CONTENTS 


Diagnosis. Roentgenograms. Photography. 
Diagnosis of Pulp Vitality. Transillumina- 
tion of the Teeth and Gums. Bacteriologic 
Examination. Laboratory Examination. Dis- 
orders of the Enamel, Dentin, and Cemen- 
tum. Dentition. Abnormalities of the Teeth. 
General Oral Conditions. Endocrine Dys- 
functions. Malocclusion. Saliva. Localiza- 
tion on Unerupted Teeth, Impacted Teeth, 
and Foreign Bodies. Impacted and Un- 
erupted Teeth. Peridontia Diseases. Dis- 
eases of the Dental Pulp. Periapical Dis- 
eases of Teeth. Pulpless Teeth. Specific In- 
fectious Diseases. Nonspecific Infectious 
Diseases. Infections of the Floor of the 
Mouth and of the Neck. Diseases of the 
Blood and Blood Vessels. Diseases of the 
Nerves. Diseases of the Lip. Diseases of 
the Tongue. Diseases of the Throat. Dis- 
eases of the Salivary Glands and Their 
Ducts. Diseases of the Maxillary Sinus. 
Congenital Deformities of the Lip and Pal- 
ate. Stomatitis. Diseases and Disorders of 
the Mandibular Joint and Muscles of Masti- 
cation. Diseases of Maxillary Bones. Frac- 
ture. Tumors. Cysts. Temperatures. Rela- 
tionship of Oral Sepsis and Systemic Dis- 
turbances. 


the MOUTH 


By STERLING V. MEAD, 
Washington, D. C. 


633 illustrations, 63 color plates. 


Price, $12.50. 


1050 pages, 


This new Fifth Edition is more than a re- 
vision of the popular Fourth Edition of 
“Diseases of the Mouth.” So numerous are 
the changes—so extensive the additions that 
it is in reality a NEW book—giving new 
diagnostic methods and new therapeutic pro- 
cedures—procedures proven by actual test- 
ing in the author’s dental clinic to be sound 
and effective. Today the book stands a more 
fully detailed description of the diseases of 
the mouth in its complete meaning, the 
teeth, the gums, the tongue, the bones, and 
lips. 


CHANGES and ADDITIONS 


By actual count the number of pages of text 
matter has been increased by 121. By con- 
densation of type matter the text content of 
the book has been increased by about 40 per 
cent. The book contains 101 more illustra- 
tions than the Fourth Edition—and 23 more 
color plates. 


Following are the new chapters that have 
been added to this edition: Chapter III on 
“PHOTOGRAPHY”; Chapter XI _ on 
“GENERAL ORAL CONDITIONS”; 
Chapter XII on “ENDOCRINE DYS- 
FUNCTIONS”; Chapter VII on “LABO- 
RATORY EXAMINATIONS”; and Chap- 
ter XXII on “NONSPECIFIC INFEC- 
TIOUS DISEASES.” In the first chapter 
the discussion of “Oral Diseases of Occupa- 
tional Origin” is new. The chapter on “Dis- 
orders of Enamel, Dentin, and Cementum” 
has been enlarged from 34 to 96 pages. The 
chapter on “Dentition” has been improved 
and enlarged with numerous new illustra- 
tions added. The chapter on “Malocclusion” 
was revised by Oren A. Oliver, Russell E. 
Irish, and Claude R. Wood. 


THE C. V. MOSBY CO., 3525 Pine Blvd., St. 


Louis, Mo. MJ 


Gentlemen: Send me the new Fifth Edition of Mead “DISEASES OF THE MOUTH,” charging 


my account. The price is $12.50. 
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IS THE WORD FOR 


WILLIAMS #@@ SEAMLESS MOLAR BANDS 


Yes, simplicity from every angle! For these improved seamless molar bands end all the 
time-taking details required by cutting and soldering and other laboratory work—make 
band fitting a quick, easy operation ... Precision formed to dimensions that never vary a 
thousandth of an inch and plainly stamped as to size, the correct band can be instantly 
selected ... Due to the extreme adaptability of the metal (supplied to you in its softest 


annealed condition) these bands readily conform to the bevel of the molar in adapting, 


either by a direct or indirect technique... And because Williams Seamless Molar Bands 


are not beveled, you'll find you can reduce your stock by at least 50% —as against 
bands which are differently tapered for upper and 
lower molars ...Send for free NEW BOOKLET giv- 
ing technical details on Williams Seamless Molar 
Bands and how to adapt them by both methods— 
direct or indirect ...Williams Gold Refining Co., Inc., 
Buffalo, N. Y.; Fort Erie, N., Ontario; Havana, Cuba. 
New Complete Assortment of Two Each of 24 Sizes 
including 10 new sizes, for all pre-molar and molar 
sizes. Graduations of .010 between sizes from .270 


to .500. Numbering of the bands from No. 27 to No. 
50 indicates diameter measurement of each band. 


$47.90 


INCLUDING BEAUTIFUL WOOD CABINET IN 
CHOICE OF BLACK OR IVORY TAN 


NEW SEAMLESS MOLAR BANDS 
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aesaebonaey to fit any molar. Furnished in 
30mm inside circumference to 41mm, 


| size for any upper 


ALE ROUND TUBES 


Made of high fusing gold palladium 
_ The flat surface of each tube is coated with 
enough solder for instant union with the bands. BR 
sists stress without stretching. 14 gauge 
tubes (3 /32” or1/8’) without shafting, per doten 
_ Shafting to fit, per half foot, $4.25. £g 


TEMPERABLE BAND METAL 


Moderate in price, this palladium gold alloy has real 
hardness and edge strength. Supplied in a soft, an- 
nealed condition it readily takes on a temper even 
when air cooled after soldering. 


ORTHODONTIC WIRES 


Here are 3 Aderer wires having the physical proper- 
ties which assure correct performance under the most 
arduous conditions. Economical to use, they have 
been the accepted standards for many years. 

* Aderer's No. 4 Wire $3.10 dwt. 


* Aderer’s No. 1 Wire 2.45 dwt. 
Aderer's Multi Ortho Wire.. 1.55 dwt. 


*Complies with A. D. A. specification No. 7 for wrought gold wires. 


JULIUS ADERER, INC. 


115 W. 45th St., New York 1422 Euclid Ave., Cleveland 
55 Washington St., Chicago 


Manufacturers of Preciogs Metal Alloys for Dentistry 
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Jline Good Specialized Joumals 


Published One Year 

Monthly $10.00 

Monthly 10.00 
The Journal of Pediatrics. ..........ceeccccccccccccececccees Monthly 8.50 
American Journal of Orthodontics and Oral Surgery Monthly 7,00 
The American Heart Journal 8.50 
American Journal of Syphilis, Gonorrhea and Veneral Diseases.Bimonthly 7.50 
The Journal of Allergy Bimonthly 7.50 
The Journal of Laboratory and Clinical Medicine Monthly 8.50 
The Journal of Thoracic Surgery Bimonthly 7.50 


(On two or more subscriptions, deduct $1.50 for each subscription) 
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IMPORTANT NEW PUBLICATIONS 


NEW (3d) EDITION 


JUST READY 


DENTAL ROENTGENOLOGY 


By LEROY M. ENNIS, D.D.S. 


‘ssistant Professor of Roentgenology in The Thomas W. Evans Museum and Dental Institute, 
School of Dentistry, University of Pennsylvania; Instructor in Dental Roentgenology 
in the Graduate School of Medicine, University of Pennsylvania 


Octavo, 398 pages, illustrated with 789 engravings, Cloth, $6.50, net. 


In the preparation of the third edition 
of this important work much new mate- 
ial has been added and many justifiable 
revisions have been made. A new chap- 
ter on the roentgenographie examination 
of children shows the required deviations 
from the regular technique. Improved 
equipment is described and many addi- 
tional illustrations are included. 


The new material in this edition is 
conclusive evidence that roentgenology 
is a progressive science and that the 
proper interpretation of its results forms 
a study that has progressed marvelously 
since the first edition of this book ap- 
peared. In this work the author aims to 
aid practitioners in perfecting their tech- 
nique and to assist them in accurate in- 
terpretation. 


NEW WORK 


JUST READY 


PARTIAL DENTURES 


A System of Functional Restoration 
By FERDINAND G. NEUROHR, D.DS., F.LC.D. 


Attending Prosthodontist at the New York Polyclinic Medical School and Hospital 


Large octavo, 244 pages, illustrated with 206 engravings. 


The object of this work is to convey 
the technic and the background of the 
spring wire lock system of attachment, 
conceived by the author ten years ago 
and developed by him into an effective 
system of restorative dentistry. This 
system ineludes all cases from the single 
missing tooth up to full denture pros- 
thesis. The author gladly contributes it 
to his profession and recommends its 
use. 
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Please send me books checked: 


(} Ennis on Dental Roentgenology 


Neurohr on Partial Dentures 


[} Check enclosed herewith, 


Cloth, $6.50, net. 


The book sets down basic principles 
which, when mastered, will guide the 
dentist to a sound method of partial 
denture design. This system has been 
successfully tried in thousands of cases 
during the past ten years. This work is 
a most important contribution to modern 
dental prosthesis and its appearance has 
been eagerly awaited by those who have 
seen it demonstrated or who have read 
of its possibilities. 


Washington Square 
PHILADELPHIA, PA. 


-) Bill me at 30 days. 


(A. Jl. O. and O. S. 12-39) 
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Synopsis of ANO-RECTAL DISEASES—By Louis 
. Hirschman. 288 pages, 174 illustrations, 6 
color plates. Price, $3.50. 


Synopsis of DIGESTIVE DISEASES—By John 
302 pages, 40 illustrations. Price, 
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Synopsis of the DIAGNOSIS OF THE ACUTE 
SURGICAL DISEASES OF THE ABDOMEN— 
By John A. HARDY. 345 pages, 92 illustra- 
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Synopsis of GYNECOLOGY—By H. S. Crossen 
and R. J. Crossen. 2nd Ed. 247 pages, 106 
illustrations. Price, $3.00. 

Synopsis of PEDIATRICS—By John Zahorsky 
and T. S. Zahorsky. 3rd Ed. 430 pages, 144 
illustrations, 9 color plates. Price, $4.00. 


Synopsis of CLINICAL LABORATORY METH- 
ODS—By W. E. Bray. 2nd Ed. 408 pages, 51 
illustrations, 17 color plates. Price, $4.50. 


Synopsis of DISEASES OF THE HEART AND 
ARTERIES—By George R. Herrmann. 344 
pages, 88 illustrations, 3 color plates. Price, $4.00. 


Synopsis of GENITOURINARY DISEASES—By 
A. I. Dodson. 2nd Ed. 294 pages, 112 illustra- 
tions. Price, $3.00. 
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@ PRACTICE OF MEDICINE-- 


Remarkably complete, this book presents each disease logical) 
and the therapy advised is rational. A feature of this prac 
is its illustrations. By J. C. MEAKINS. 2nd Ed. 1,413 pax 
521 illustrations, 43 color plates. Price, $12.50. 


FRACTURES, DISLOCATIONS AND SPRAINS— 


Everything is put into this work: Etiology, Symptoms, Diagnay 
Management, the Handling of Complications, and the Transpo 
tion of Fracture Patients. By J. A. KEY and H. E. CONWEL 
2nd Ed. 1,246 pages, 1,224 illustrations. Price, $12.50. 


CLINICAL LABORATORY METHODS AND DIA 
NOSIS— 


Nothing is left to the imagination—the technics of all the lab 
tory tests commonly used in the practice of medicine are git 
in a clear and precise fashion, each test being complete in ¢ 

detail. By R. B. H. GRADWOHL. 2nd Ed. _ 1,607 pages, 

illustrations, 44 color plates. Price, $12.50. 


@ MANAGEMENT OF THE SICK INFANT AX 


CHILD— 

This is essentially a HOW book—telling you HOW to do t 
that, or the other thing ‘n treating the sick infant and di 
The section on METHO)S is particularly outstanding. 
LANGLEY PORTER and \V’. E. CARTER. 5th Ed. 874 pat 
94 illustrations. Price, $1(€.00. 


HERNIA— 

The coverage of Hernia is complete in this book. Every m 
of treatment—surgical, injection, and otherwise—is given. 
L. F. WATSON. 2nd Ed. 591 pages, 281 illustrations. 

$7.50. 
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A LASTING gad PRACTICAL REMEMBRANCE 
FOR Your DESERVING PROFESSIONAL FRIENDS 


Books of recent date make particularly appropriate 
Christmas gifts. On this page are briefly described 
books published in 1939—each volume being new 


mq and timely. A selection from this page will de- 
8 beg light any professional colleague or friend. In 
"18tny selecting one or more of these 1939 items you 
lowi are choosing wisely! 
Chri 
OPERATIVE ORTHOPEDICS— @ VARICOSE VEING— 
he f hensi k on operative orthopedics— In this new presentation the clinical studies and methods of 
industrial and general treatment of varicose veins are evaluated so as to present the 
© boy not only . most modern therapy. By ALTON OCHSNER and HOWARD 
Jed dE surgeon. Those procedures which conform to mechanical and MAHORNER. 147 Sf illustrations, 2 color plates. Price, 
physiolog: principles and which meet all individual requirements $3.00 pages, ons, P 
ore described. By WILLIS C. CAMPBELL. 1,154 pages, 845 
illustrations, 4 color plates. Price, $12.50. @ TEXTBOOK OF NERVOUS DISEASES— 
The subject of neurology, as presented in this English translation 
PRACTICE OF ALLERGY— of the Fifth Edition of Bing’s ““‘TEXTBOOK OF NERVOUS 
DISEASES,” attains almost the exactness of mathematics. Trans- 
‘4 This new book gives new methods of diagnosing and treating lated and Enlarged by WEBB HAYMAKER. 850 pages. 207 
allergy = WARREN illustrations, 9 color plates. Price, $10.00. 
the autho: has found effective. y I ° : 
1,082 pages, 33@ illustrations. Price, $11.50. @ DISEASES OF THE SKIN— ; 
As each skin condition is its symptoms, 
pathology, diagnosis, and TREATMENT are given—the treat- 
SURGICAL TREATMENT OF HAND AND FORE- ment recommended being well detailed and carefully outlined. By 
ABM-IN FECTIONS— R. L. SUTTON and R. L. SUTTON, JR. 10th Ed. 1,549 pages, 
In this book you get pictures that show every bone, muscle, 1,452 illustrations, 21 color plates. Price, $15.00. 
tendon, fascia, artery, vein, nerve, sheath, bursa—with the inter- @ EXPERIMENTAL PHARMACOLOGY and MATERIA 
relationship with each other so that you may understand how MEDICA— 
infections travel and invade these structures. By A. Cc. J. It is imperative that every man in active practice know and un- 
BRICKEL. 300 pages, 166 illustrations, 35 plates, including derstand what effect a drug is likely to have on his patient wher. 
10 in colors. Price, $7.50. it is administered to him. This knowledge is given in Jackson's 
new book. By DENNIS E. JACKSON. 906 pages, 892 illustre- 
CARDIOVASCULAR DISEASES— tions. Price, $10.00. 
This book gives an excellent discussion of the diagnosis and treat- ® ATLAS of RADIOGRAPHS— 
me ment of heart diseases. Sixty pages are devoted to therapy. By This book, newly revised, is not only of use to the Radiologist, but 
ical DAVID SCHERF and LINN J. BOYD. 458 pages. Price, $6.25. is well suitec for the use of the clinician, who, without being 
ail concerned wita the technical side, yet desires to know what x-rays 
. ] CLINICAL GASTROENTEROLOGY— are capable of showing him. By A. P. BERTWISTLE. 4th Ed. 
Par 576 pages, 852 illustrations. Price, $15.00. 


Covers the entire field of gastroenterology with particular emphasis 
on diagnosis and treatment. By H. W. SOPER. 316 pages, 212 
— illustrations. Price, $6.00. 


apa PSYCHOBIOLOGY and PSYCHIATRY— 


WELL Written at the invitation of Dr. Adolf Meyer, this book portrays 
the main lines of his teaching. Covers Psychobiology, Psychopa- 


thology, Treatment. By WENDELL MUNCIE. 770 pages, 69 compen to 
DIA Christmas selection now. There’s 
illustrations. Price, $8.00. a nothing to remit now—unless you care 
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hia PRIMER of ALLERGY— antee delivery at the proper time— 


An A-B-C of the subject designed to give the patient an insight on 
the problem of allergy, thus increasing his cooperation with mas are will be 
es, = physician in charge. By W. T. VAUGHAN. 140 pages, 19 billed—but you are not required to 
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HE'S helping others to health! And you can too . . . if you resolve 
right now to mail no letter—send no package—unless it is decorated 
with the Christmas symbol that saves lives. 

Since 1907, the annual sale of Christmas Seals has helped to support 
the campaign to eradicate tuberculosis in the United States. 


During these years of concentrated effort, the death rate from tuber- 
culosis has been cut three-quarters! Yet, tuberculosis still kills more 
people between the ages of 15 and 45 than any other disease! 


No home is safe from tuberculosis until a// homes are safe. 
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“No Better Book 
Could Be Found” 


SAID... 
THE DENTAL DIGEST 


reviewing... 


DENTAL MATERIA 


HERMANN PRINZ 


U. GARFIELD RICKERT 


New Features... 


An unusually complete discussion of 
Vitamines has been included in this edi- 
tion. New material is also given on 
dental bleaching—the causes of discolo- 
ration—and technic of bleaching. Glan- 
dular, toxin, antitoxin, and vaccine 
therapy is covered in detail. Sulfanila- 
mide—possessing marked bacteriostatic 
and bacterial activity against hemolytic 
streptococci—is also included. 


V Check This Coverage 


PART I—GENERAL THERAPEUTICS. This sec- 
tion embracing 100 pages, covers: Aim of Thera- 
peutics; Nature of Drug Action; Classification of 
Dental Remedies; Selection of the Remedy; Meth- 
ods of Administering, etc. PART II—PHARMA- 
COTHERAPEUTICS. First in this section of more 
than 300 pages is taken up drugs which exercise no 
definite action on specific organs—then drugs which 
act on specific organs. Next is taken up glandular, 
toxin, antitoxin, and vaccine therapy. PART III— 
PHYSICAL THERAPEUTICS. Here in 47 pages 
is covered: Artificial Hyperemia; Massage; Light 
Therapy; Heat and Cold. 


MEDICA and 
THERAPEUTICS 


PRINZ and U. GAR- 
7th Ed. 476 pages, 
$6.00. 


By HERMANN 
FIELD RICKERT. 
81 illustrations. Price, 


This book is conveniently divided into three parts. 
General Therapeutics is well covered in Part I in 
which weights and measures, prescription writing, 
etc., are discussed. This is a sort of general ground- 
work for the entire subject. Part IT is. purely phar- 
macotherapeutics. Here the drugs are discussed un- 
der broad classifications: antiseptics, astringents, 
hypnotics, emetics. This 
part of the book is veritably 
a ready reference work. 
This section also includes 
the drugs which act on 
specific organs such as the 
mouth, teeth, peripheral 
nerves, metabolism, secre- 
tions, circulation, etc. Part 
III is given over to phys- 
ical therapeutics, a most 
interesting section treating 
of the use of light, heat, 
and cold—a section that 
every dentist will find most 
enlightening: 


THE C. V. MOSBY CO., MJ 
3525 Pine Blvd., St. Louis, Mo. 


Gentlemen: Send me Prinz and Rickert’s “‘DENTAL MA- 
TERIA MEDICA AND THERAPEUTICS,” charging my 
account. The price is $6.00. 
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Brings to a Focus for YOU! 


TEXTBOOK of 
EXODONTIA | 


BY LEO WINTER, 
New York City 


8rd Ed. 502 pages, 
illustrations, 
plates. 


MJ 
THE C. V. MOSBY CO. 
3525 Pine Blvd., 
St. Louis, Mo. 


Gentlemen : Send me 
“Textbook of Exodontia’’ 
by Leo Winter, charging 
my account. Price, $10.00. 


446 
2 color 
Price, $10.00. 


PRACTICAL 
EXTRACTION 
PROCEDURES / 


A COMPLETE TREATISE ON EXTRACTION 


“Textbook of Exodontia,” by Dr. Leo Winter, is a verita- 
ble “HOW” book on extractions—answering fully the per- 
plexing questions regarding anesthesia, oral surgery and 
exodontia that come up almost daily in the life of the aver- 
age practicing dentist. Winter tells you “HOW” to more 
successfully meet these daily problems. Not only does he 
tell you “HOW” but he illustrates “HOW”—visualizing 
with unusually well-defined pictures the necessary steps for 
each minor or major dental operation. Winter doesn’t let 
you do an extraction without showing you each of the pro- 
cedures necessary to successfully do the job. He shows 
you X-rays of normal and abnormal conditions. He ex- 
plains the technic of anesthesia. He discusses the dangers 
of extractions—and finally shows you “HOW” to properly 
pull teeth. His book, therefore, is a complete treatise on 
exodontia—one that you can use as a guide in your opera- 
tions with safety and assurance. 


j 
4 
any 
rae 
~ 
é 
| 
2 
| : 
| 
vou 
1 
q 
a 
P Street ---.--------------- 
1 
| 
State 


1% 
\ 
é 
» 
2 
I 


\ 
| 


INDEX NUMBER 


DECEMBER, 1939 


American Journal of 


Orthodontics 


and 


Oral Surgery 


PAPE 


Editor, H. C. POLLOCK Ob 


ASSOCIATE EDITORS IN ORTHODONTICS 
OREN A. OLIVER JAMES D. McCOY FRANE M. CASTO JOSEPH D. EBY 
PAUL G. SPENCER RUSSELL E. IRISH SHELDON FRIEL 


CONSULTING EDITOR, DENTISTRY FOR CHILDREN 
WALTER T. McFALL 


ASSOCIATE EDITORS IN ORAL SURGERY 
STERLING V. MEAD KURT H. THOMA 


DEPARTMENT OF ABSTRACTS AND REVIEWS 
Associate Editor—J. A. SALZMANN 


Published by THE C. VV. MOSBY COMPANY, St. Louls, U. S. A. 
Coryricat 1939 sy Tae C. V. Mossy Company, St. Louts 


Table of Contents on Page 2 


Vol. 25 Jay 2 194 
4, | 
= 
> | 
PB ik 
d RX 


To our many friends we 
extend good wishes for 
health, happiness and 
prosperity «x 


May the Spirit of 
Christmas be with you 
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New Year aa 


A Merry Christmas 


To You All «x 


T H_ OM A 


J 
REFINERS 55 E.WASHINGTON 
& STREET. 


MANUFACTURERS 


Vol. 25, No, 12, December, 1939. American Journal of Orthodontics and Oral Surgery is pub- 
lished by The C. V. Mosby Company, 3525 Pine Blvd., St. Louis, Mo. Subscription Price: United 
States, Its Possessions, Pan-American Countries, $7.00; Canada, $7.50: Foreign, $8.50. Entered 
as Second-class Matter at Post Office at St. Louis, Mo., under Act of March 3, 1879. Printed in 


the U. S&S. A 


Ow 


INDEX TO ADVERTISERS 


Please mention “American Journal of Orthodontics and Oral 
Surgery” when writing to advertisers—It identifies you 


Aderer, Julius; Inc, ~--...------... 13° Ret. Alter (Orthodontia Specialties) 
Anacin Company, The -------~---- 1 Rocky Mountain Metal Products Co. 5 


Baker & Co., Inc. ~---------~---~- A-l Squibb & Sons, E. R. ------_-..__ 7 


istol-Myers Company ____....___ é 
die Suckert Loose Leaf Cover Co. (Jour- 
Dee & Co., Thomas J. ---_- 2nd Cover 
Dee & Co., Thomas J. ......._- A-2, A-3 


University of Southern California 


College of Dentistry, Graduate Di- 


K & BR (Orthodontic wire, ete.).... 3 


White Dental Mfg. Co, 8. 8. 


Willi ld Refining Co. _...----_ 12 
National, State and Local Tuberculo- illiams Go ning Co 


sis Association in the United States 20 World Peaceways, Inc. ------~----- 


While every precaution is taken to insure accuracy, we cannot guarantee against 
the possibility of an occasional change or omission in the preparation of this index. 


Make a Real Reference Book of Your Journ 


File each copy as soon as received 
so it will be instantly available when 
you want to refer to a recent article. 
We have secured what we believe 
to be the best binder made for this 
purpose.’ It is light, easy to operate, 


PRODUCED Y and handsome, and opens pérfectly 
| flat for easy reference. 


Gone postpaid on receipt of. $2.00, with a guarantee -that if you are.not more than 
ed, your money will be refunded. The binder holds one volume (12 issues) of this 
Journal For 50c extra date and volume number will be stamped on bacKbone in gold. 


Be sure to state that the binder is intended for use with this journal, 
| Address Amer. Jour. of Ortho., THE C. V. MOSBY COMPANY 


3525 Pine Blvd. St. Leuis, Mo. 


| 
| 
| 
Vince Laboratories, Inc. 4 
| 
| 
| 


S.S. WHITE BRACKET BAND$) 


Invented by Dr. E. H. Angle 
FOR THE RIBBON ARCH TECHNIQUE 


REINFORCED BAND 
WITH BRACKET 


For use with Ribbon Arch 
022” x .086” 


Order by 
2” x 5/82" x .003” Nickel-Silver 
x x .008”’ Gold Alloy G430XA 
2” x 5/32’’ x .004’’ Nickel-Silver. __..43 
2’ x 5/32” x .004”" Gold Alloy G432 


NOTE: The .004’ is generally. preferred 
Sow of its superior strength over the 


TINY 
BRACKET BAND 


For use with the Tiny 
Ribbon Arch Wire when ‘ 
this is employed with the .028” sur- 


face toward the teeth. 
Order bv 


Tiny Bracket Band, Gold Alloy 
G434x 


FOR THE EDGEWISE ARCH TECHNIQUE 


‘All brackets under this title receive .022” round, .022” square, and .022” x .028” arch wires 


ALIGNMENT 
BRACKET BAND 
AND STAPLE 


[ Patented] 
For use on anterior teeth Ord ae by 
Alignment Bracket, pkg. of 10.. G448 


Alignment Bracket Band, 4%” x 
1%” x .004” 


TIE BRACKET BAND 
[Patented] 


The. metal of this bracket is 
softer than that of the other 
brackets and the bracket will 
impinge on the arch wire when the ligature 
is drawn very tight. This feature is desired 
~ some orthodontists. Made of gold alloy 
only. 
Tie Bracket only 
Package of 10 


Tie Bracket Band 5/32’’ x 2 x .004 G442XA 
Tie Bracket Band x 1%" x .00@4" G447X 


Order by number 
G447 


ANTERIOR 


Alignment Staples, pkg. of 100_. G@449 
EDGEWISE 
BRACKET 


[Patented] 


For the Lower Anteriors of Close-Bite 
Cases 

Wings slope sharply to eliminate interfer- 

ence with teeth, especially in close over- 


bite cases. 
Gold ae Order by number 


Anterio r Bracket only 


package 
Anterior Edgewise Bracket Band 
-125°" 1%"" long, x .004”’ thick G458x 


FOUR-CHANNEL 
BRACKET Ata 
[Patented] End view 

For Use on Anterior Teeth Only 


Receives .022° round, .022°’ square, or 
.022°° x .028°’ arch wires. .007” ligature 
wire can be laced through eyelets or tun- 
nels for ligating to arch wire. 

Made of Gold Alloy only Order by number 
Four-Channel Bracket Band 
x 1%" x .004” thick G451xX 


Side view 


EDGEWISE Cu; ) 


BRACKET 
For Anterior and Posterior Teeth 


{ Patented] 

This bracket is made of a hard preciou 
metal alloy; it is strong, and will not is- 
tort or impinge on arch wire when the 
ligature is looped about the wings. 

Made of Gold Alloy only 
Order by number 
Edgewise Bracket only, 

package of 10 
“dgewise Bracket Band, .125” wide. 

1%” long, x .004” thick 
Edgewise Bracket Band, .150” wi 

2” long, x .004” thick 


Manzufactured by 


THE S. S. WHITE. DENTAL 
MFG. CO. 
211 South Twelfth Street 
Philadelphia, Pa. 


For Sale at Dental Depots 
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